Studies on Seed Fats and Fatty Acids by Ahmad, Mohammad Belal
STUDIES ON SEED FATS 
AND FATTY ACIDS 
ABSTRACT 
ThMit Submitted for the Degree of 
B a t t o r o f ^ i ^ U o i n p W 
IN 
C h e m i s t r y 
By 
MOHAMMAD BELAL AHMAD 
DEPARTMENT OF CHEMISTRY 
ALIGARH MUSLIM UNIVERSITY 
ALIGARH (INDIA) 
1992 
S U M M A R Y 
R e s u l t s of e x p l o r a t o r y r e s e a r c h a r e r e c o r d e d In t h i s 
t h e a l a : P a r t o n e d e a l s w i t h t h e c o m p o s i t i o n a l s t u d i e s of 
m i n o r s e e d o i l s / c a k e s a n d P a r t t w o e m b o d i e s t h e w o r k r e l a t e d 
to t h e s y n t h e s i s of o x y g e n , s u l p h u r , n i t r o g e n a n d p h o s p h o r u s 
c o n t a i n i n g f a t t y a c i d d e r i v a t i v e s . 
P A R T - O N E 
In c o n t i n u a t i o n of t h e c h e m i c a l e c r e e n i n g p r o g r a m , a 
s t u d y of s e e d o i l s f r o m e i g h t d i f f e r e n t s p e c i e s b e l o n g i n g to 
l e s s f a m i l i a r f a m i l i e s w a s u n d e r t a k e n for t h e e x a m i n a t i o n of 
t h e i r g r o s s f a t t y a c i d p r o f i l e . 
1. M i n o r S e e d O i l s : 
E i g h t w i l d oil b e a r i n g s p e c i e s [ Butea" ;fr.oudosa 
( L e g u m i n o s a e ) , Cassia absus C L e g u m i n o e a e ) . tioringa 
pter ygos perrna (Mor i n g a c e a e ) , \/itex negundo C V e r b e n a c e a e ) , 
Cannabis saii\.'a ( C a n n a b i n a c e a e ) , Abelmoschus esculentas 
( M a l v a c e a e ) Punica granatum a n d LaNSoriia alba ( L y t h a r i eae 3 ] 
h a v e b e e n a n a l y s e d b y u s i n g c h r o m a t o g r a p h i c and s p e c t r o s c o p i c 
t e c h n i q u e s . A l l t h e s e e d o i l s w e r e f o u n d to be r i c h in 
o l e i c a n d l i n o l e i c a c i d s a g o o d c h a r a c t e r i s t i c of e d i b l e oil 
p r o v i d e d , it p o s s e s s t o x i c i t y t e s t . A n o t h e r i m p o r t a n t 
f e a t u r e of t h e s p e c i e s s u r v e y e d is t h e o c c u r r e n c e of b e h e n i c 
a c i d 8.3% in t h e s e e d oil of M. pierygosperma. 
( i ) 
2 . P e a t i c i d a l a c r e e l n g o£ A l c o h o l i c E x t r a c t s : 
In a continuinfi p r o g r a m o£ p e a t i c i d a l s c r e e n i n g , e i g h t 
d e f f a t e d o i l b e a r i n g s p e c i e s : ;'ic/a rhimbifolia, Sida 
cordifolidr Sida acuta ( M a l v a c e a e ) , X'anthinum str umar lum 
( C o m p o s i t a e ) , Pegarmrn h,-irvuila ( R u t a c e a e ) , Martynica Ixaridra 
( P e d a l i a c e ) , Crotoii txglium ( E u p h o r b i a c e ) a n d Luff a 
i^gyijti'^a C C u c u r b l t a e e a e ) h a v e b e e n e x a m i n e d for t h e i r a c t i v e 
c o n a t i t u t e n t a p r e s e n t in t h e e x t r a c t s u s i n g v a r i o u s s y s t e m s . 
P A R T - T U O 
In t h i a p a r t , t h e r e a u l t s o f ^ a v a r i e L y of r e a c t i o n s on 
l o n g - c h a i n o l e f i n i c , a c e t y l e n i c , h y d r o x y and oxo f a t t y a c i d 
e s t e r s a r e d e s c r i b e d . T h e s t r u c t u r e of p u r e i s o l a t e d 
p r o d u c t s h a v e b e e n e s t a b l i s h e d by t h e u s e of e l e m e n t a l , 
c h e m i c a l and s p e c t r a l d a t a . 
A . P r « p & r & t i o n o£ Asiridin«tt iirtd kAiflfiHk : 
R e a c t i o n of m e t h y l u n d e c - 10 - e n o a t e ( 1 ) , m e t h y l 
o e t a d e c - 9 t Z ; - e n o a t e ( 3 ) a n d h e x a d e c - 2 ( E ) - e n o a t e ( 5 ) , m e t h y l 12-
h y d r o x y o c t a d e c - 9 - ( Z ) - e n o a t e ( 7 ) and m e t h y l 9 - h y d r o x y o c t a d e c - 1 2 -
(Z) e n o a t e (9) a n d a c e t y l e n i c f a t t y e s t e r s ( 1 1 , 1 3 , 1 5 ) w i t h 
3 - a m i n o - 2 - m e t h y l - 4 - o x o q u i n a z o l i n e a r e r e p o r t e d . 
(iii) 
S C H E M E - 1 
CH2 = CH - C C H 2 ) a - C O O C H 3 
CD 
L T A , C H 2 C I 2 
C C H 2 ) 8 - C O O C H 3 
( 2 ) 
R e a c t i o n of 1 , 3 a n d 5 w i t h 3- a m i n o - 2-inethyl-4-
o xoq uir iaz o lin e in p r e s e n c e of l e a d t e t r a c e t a t e y i e l d e d m e t h y l 
I 
N - q u i n a z o l i n o - 1 0 , 11 - e p l m i n o u n d e c a n o a t e ( 2 ) , m e t h y l N -
q u l n a z o l i n o cis~, 9, 10 - e p i r i i n o o c t a d e c a n o a t e (4) a n d m e t h y l 
N - q u i n a z l i n o - traris - 2 , 3 - e p i m i n o h e x a d e c a n o a t e ( 6 ) . 
S C H E M E 2 
R = C H 3 - C C H 2 ) 7 
R ' = C C H 2 ) 7 - C O O C H 3 
C i i i ) 
S C H E M E - 3 
R - CH = CH - COOCH: 
( 5 ) 
L T A , C H 2 C I 2 
R - CH - CH - C O O C H o 
\ / 
N 
R CH3 - (CH2)I2 
S u b s t r a t e s 7 and 9 on r e a c t i o n w i t h 3-ainino-2-inethyl-4-
o x o q u i n a z o l i n e and LTA a f f o r d e d m e t h y l 1 2 - h y d r o x y - N -
q u i n a a o l i n o - cis - 9 , 10 - e p i m i n o o c t a d e c a n o a t e (8) and 
m a t h y 9- liydroxy - N ~ q u i n a z o H n e - cis - 12, 13 - epimino-
o c t a d e c a n o a t e ( 1 0 ) . 
S C H E M E - 4 
I = 
R - CH = CH - R ' 
( 7 , 9 ) 
L T A , C H 2 C I 2 
R - CH - CH 
\ / 
N 
N 
( 8 , 10 ) 
( i v ) 
C H 
7 , fi; R = CH2 - CH C 0 H ) - C C H 2 ) 5 - C H 3 
R ' = (CH2)7 - C O O C H 3 
9,10; R = C H 3 C C H 2 ) 4 
R ' = CCH2)2 - C H C O H ) - - C O O C H 3 
R e a c t i o n of m e t h y l 10 - u n d e c y n o a t e (11) w i t h 3-ainino-
2 - m e t h y l - 4 - o x o q u l f t a z o l i n e In p r e s e n c e of LTA g i v e s 2 - (8' 
carbofliethoxyoctyl) - 2 - <2" - m e t h y l - H" - o x o q u l n a z o l I n y l ) 
2H - a z i r i n e ( 1 2 ) . A s i m i l a r r e a c t i o n of m e t h y l 9-
u n d e c y n o a t e ( 1 3 ) a n d m e t h y l 9 - o c t a d e c y n o a t e (15) a f f o r d s n o n 
s e p a r a b l e i s o m e r i c m i x t u r e of 2 ( 3 ) - ( 7 ' - c a r b o m e t h o x y h e p t y l ) 
3 ( 2 ) - m e t h y l - 2 - (2" - m e t h y l - 4 " - o x o q u l n a z o l i n y l ) 2H - a z i r i n e 
( 1 4 ) and (2) 3- (7' c a r b o m e t h o x y h e p t y l ) - 3 ( 2 ) - o c t y l -2- (2" 
- m e t h y l - 4" - o x o q u l n a z o l i n y l ) 2H - a z i r i n e ( 1 6 ) . 
S C H E M E - 5 
R - CH = CH - R' 
(11, 1 3 , 15) 
Y - NH 
L T A , C H 2 C I 2 i 
/N 
R - CH - jTH - R ' 
(12,14,1(1) 
o 
0 
n 
(vi) 
C H 
1 1 , 12; R = H R ' = C C H 2 ) e " C O O C H 3 
1 3 , 14; R = CH3 R- = (CH2)7 C O O C H 3 
R = CCH2)7 C O O C H 3 R ' = CH3 
1 5 , 1 6 ; R = C H 3 C C H 2 ) 7 R ' = CCH2)7 C O O C H 3 
R = CCH2)7 C O O C H 3 R ' = C H 3 ( C H 2 ) 7 
B . A l l y l l c O x i d a t i o n o£ trans - 2- E n o a t e e a n d H y d r o g e n a t i o n 
of t h e o x i d i z e d p r o d u c t 
S C H E M E - 6 
C H 3 ( C H 2 ) i i - CH2 - CH = CH - C O O C H 3 
( 5 ) 
( 1 ) C r 0 3 , A c 2 0 - A c O H . 
( i i ) P d / c - H2 
C H 3 C C H 2 ) i i ~ ~ " ~ C O O C H 3 
( 1 9 ) O 
A l l y l l c o x i d a t i o n of m e t h y l h e x a d e c - 2 - C E ) - e n o a t e ( 5 ) 
w i t h c h r o m i n u m t r i o x l d e in a c e t i c a n h y d r i d e a n d a c e t i c a c i d 
y i e l d e d m e t h y l 4 - o x o h e x a d e c - 2 (Ej) - e n o a t e ( 1 8 ) f o l l o w e d b y 
h y d r o g e n a t i o n In p r e s e n c e of 10% p a l l a d i u m c h a r c o a l at 25 
p a l w h i c h p r o d u c e d m e t h y l - 4- o x o - h e x a d e c a n o a t e ( 1 9 ) . 
( C ) P r e p a r a t i o n of V - B u t y r o l a c t o n e , T h i o l a c t o n e s a n d 
C y c l o p e n t a d l o n e : 
C o m p o u n d ( 1 9 ) on r e a c t i o n w i t h s o d i u m b o r o h y d r i d e at 
2 0° g a v e V ' d o d e c y l V - b u t y r o l a c t o n e ( 2 0 ) and a g a i n c y c l i z e d 
in b o i l i n g t o l u e n e in p r e s e n c e of s o d i u m e t h o x i d e y i e l d e d 
( v i ) 
SCHEIie - 7 
C H 3 ( C H 2 ) I I - C- CH2 " CH 
0 . (19) 
N a B H 
T o l u e n e 
C H . -
( 2 0 ) 
- COOCH3 
N a O E t , 
T o l u e n e 
C H 3 - ( C H 2 ) I O 
(21) 
B C l ^ - M e O H 
^ O 
C H . -
(22) 
0 CH. 
2 - U n d e c y l - 1, 3,- c y c l o p e n t a n d i o n e ( 2 1 ) w h i c h u n d e r w e n t 
c o m p l e t e c o n v e r s i o n to 2 - u n d e c y l - 3 - m e t h o x y - e y e 1 o p e n t -
2 - e n - 1 - one ( 2 2 ) w h e n r e f l u x e d w i t h 10% b o r o n t r i c h l o r i d e 
in m e t h a n o l . 
R e a c t i o n o£ m e t h y l 1 0 , 11- e p o x y u n d e c a n o a t e ( 2 3 ) , 
m e t h y l 9, 10- e p o x y - o c t a d e c a n o a t e ( 2 6 ) and 1 2 , 13 - e p o x y - 9 ( Z ) 
o c t a d e c e n o a t e ( 2 9 ) w i t h 2 - m e r e a p t o a c e t l c acid in c h l o r o f o r m 
g a v e n o n a e p a r a b l e t h i o l a c t o n e (24, 2 7 , 30) and h y d r o x y 
a c e t a t e s (25, 2 8 , 3 1 ) r e s p e c t i v e l y . 
( v i i ) 
S C H E M E - 8 
R - CH - CH - R' 
( 2 3 , 2 6 , 2 9 ) 
+ H S - CH2 COOII 
C H C l 
s 
R - CH 
/ 
5, 
CH 
\ 
0 
- R' R - CH 
/ 
w 
0 
V 
CH 
\ 
S 
/ 
- R' 
23-25 
2 6 - 2 8 
29-31 
( 2 4 , 2 7 , 3 0 ) 
+ 
0 - C ( 0 ) - C H 2 S H / 0 H 
R - CH - CH - R ' 
I 
0 H / 0 C ( 0 ) C H 2 S H 
( 2 5 . 2 8 , 3 1 ) 
R = H R ' = (CH2)8 - C O O C H 3 
R = CH3 (CH2)7 R ' = (CH2)7 - C O O C H 3 
R = CH3 (CH2)4 R ' = C H 2 C H = C H ( C H 2 ) 7 C O O C H 3 
(D) P r e p a r a t i o n o£ c y c l i c p h o s p h a t e d e r i v a t i v e s : 
R e a c t i o n of p a l m l t o y l a l c o h o l ( 3 2 ) and c o m p o u n d (7, 9) 
w i t h p h o s p h o r u s o x y c h l o r i d e , t r i e t h y l a m i n e , and v a r i o u s 
r e a g e n t s like 2-inercaptoethanol , e t h a n o l a m i n e and e t h y l e n e 
d i a m i n e in d r y ether g a v e c o r r e s p o n d i n g c y c l i c p h o s p h a t e 
d e r i v a t i e s ( 31 - 36,39 - 4 2 ) . 
( v i i i ) 
(C2H5)3 N 
H O C 2 H 4 N H 2 
R - CH - R ' 
0 - P ( 0 ) 
( 3 5 ) 
H 
( C 2 H 5 ) 3 N 
CC2H5)3 N 
N H 2 C 2 H 4 N H 2 
R - CH - R ' 
0 - P C O ) 
( 3 6 ) 
/ 
 
\ 
N . 
H 
32-36 
( C 2 H 5 ) 3 N 
H O C 2 H 4 N H 2 
0 - P ( 0 ) 
(40) 
\ N 
H 
(41) 
V 
(C2H5)3 N 
N H 2 C 2 H 4 N H 2 
R - CH - R-
1 / 
0 - P ( 0 ) 
\ 
( C 2 H 5 ) 3 N 
H O C 2 H 4 S H 
R - CH - R ' 
0 - P (0) 
/ 
\ 
(39) 
NH. 
3 7 , 39-41 R = C H 3 ( C H 2 ) 5 R ' = C H 2 C H = C H ( C H 2 ) 7 C O O C H 3 
( I x ) 
C C 2 H 5 ) 3 N 
H O C 2 H 4 N H 2 
R - CH - R ' 
0 - 1>(0) 
( 4 3 ) 
\ 
S C H E M E - 11 
R - CH - R ' + P O C I 3 
I 
OH 
( 3 8 ) 
( C 2 H 5 ) 3 N 
H O C 2 H 4 S H 
R - CH - R' 
I / 
P (0) 
0 
38, 43,42 R = C H 3 ( C H 2 ) 4 C H = C H (CH2)2 
R' a- ( C H 2 ) 7 C 0 0 C H 3 
(x) 
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suniiARY 
R e a u l t a of e x p l o r a t o r y r e s e a r c h a r e r e c o r d e d in t h i s 
t h e e i a : P a r t o n e d e a l s w i t h t h e c o m p o s i t i o n a l s t u d i e s of 
m i n o r s e e d o i l s / c a k e s a n d P a r t t w o e m b o d i e s t h e w o r k r e l a t e d 
to t h e s y n t h e s i s of o x y g e n , s u l p h u r , n i t r o g e n and p h o s p h o r u s 
c o n t a i n i n g f a t t y a c i d d e r i v a t i v e s . 
P A R T ^ O N E 
In c o n t i n u a t i o n of t h e c h e m i c a l s c r e e n i n g p r o g r a m , a 
s t u d y of s e e d o i l s f r o m e i g h t d i f f e r e n t s p e c i e s b e l o n g i n g to 
l e s s f a m i l i a r f a m i l i e s w a s u n d e r t a k e n for t h o e x a m i n a t i o n of 
t h e i r g r o s s f a t t y a c i d p r o f i l e . 
1. M i n o r S e e d O i l s : 
E i g h t w i l d oil b e a r i n g s p e c i e s [ Butea frondosa 
( L e g u m i n o s a e ) , Cassia absus CLefiuminosae). Moringa 
pterygosperma ( M o r i n g a c e a e ) , l/iiex riegundo ( V e r b e n a c e a e ) , 
Cannabis satii-'a ( C a n n a b i n a c e a e ) , AbeImoschus esculeuius 
( M a l v a c e a e ) Punica graiiatum a n d LaNSonia alba C L y t h a r i e a e ) ] 
h a v e b e e n a n a l y s e d b y u s i n g c h r o m a t o g r a p h i c and s p e c t r o s c o p i c 
t e c h n i q u e s . A l l t h e s e e d o i l s w e r e f o u n d to be r i c h in 
oleic a n d l i n o l e i c a c i d s a g o o d c h a r a c t e r i s t i c of e d i b l e oil 
p r o v i d e d , it p o s s e s s t o x i c i t y t e s t . A n o t h e r i m p o r t a n t 
f e a t u r e of t h e s p e c i e s s u r v e y e d is t h e o c c u r r e n c e of b e h e n i c 
a c i d 8.3% in t h e s e e d oil of N. pierygosperma. 
( i ) 
2 . P e a t i c i d a l a c r e e l n g of A l c o h o l i c E x t r a c t s : 
In a c o n t i n u i n g p r o g r a m of p e a t i c i d a l a c r e e n i n g , e i g h t 
def f a t e d o i l b e a r i n g a p e c i e s : '^hda r h<>mb 11 a , Sxda 
cordxfolxar Sxda acuta ( M a l v a c e a e ) , XanLlixmum 5tr umar xum 
( C o m p o a i t a e ) , Pegarmm tuifmiiiln ( R u t a c e a e ) , MarLynxca Ixaiidra 
( P e d a l i a c e ) , Croton txglxam ( E u p h o r b i a c e ) a n d luff a 
agypti'-a c C u c u r b l t a c e a e ) h a v e b e e n e x a m i n e d for t h e i r a c t i v e 
c o n a t i t u t e n t a p r e s e n t in t h e e x t r a c t a u s i n g v a r i o u s a y s t e m a . 
P A R T - T U O 
In t h i s p a r t , t h e r e s u l t s of a v a r i e t y of r e a c t i o n s o n 
l o n g - c h a i n o l e f i n i c , a c e t y l e n i c , h y d r o x y a n d o x o f a t t y a c i d 
e a t e r s a r e d e s c r i b e d . T h e s t r u c t u r e of p u r e i s o l a t e d 
p r o d u c t s h a v e b e e n e s t a b l i s h e d by t h e u s e of e l e m e n t a l , 
r 
c h e m i c a l a n d s p e c t r a l d a t a . 
A.Prcpftr&tion of Aairidln«fi nn*^ : 
R e a c t i o n of m e t h y l u n d e c ~ 10 - e n o a t e ( 1 ) , m e t h y l 
o c t a d e e - 9 C Z ; - e n o a t e ( 3 ) and h e x a d e c - 2 ( E ) - e n o a t e ( 5 ) , m e t h y l 12-
h y d r o x y o c t a d e c - 9 - ( Z ) - e n o a t e (7) a n d m e t h y l 9 - h y d r o x y o c t a d e c - 1 2 -
(Z) e n o a t e (9) and a c e t y l e n i c f a t t y e s t e r s ( 1 1 , 1 3 , 1 5 ) w i t h 
3 - a m i n o - 2 - m e t h y l - 4 - o x o q u i n a z o l i n e a r e r e p o r t e d . 
( i i ) 
S C H E M E - 1 
CH2 = CH - ( C H 2 ) a - C O O C H 3 
(1) 
L T A , C H 2 C I 2 
C H 2 - CH 
I 
N 
C C H 2 ) 8 - C O O C H 3 
o 
C2) 
R e a c t i o n of 1 , 3 a n d 5 w i t h 3- a m i n o - 2-inethyl-4-
o x o q u i n a z o l i n e in p r e s e n c e of l e a d t e t r a c e t a t e y i e l d e d m e t h y l 
N - q u i n a z o l i A O ~ 11 "" e p i m i n o u n d e c a n o a t e ( 2 ) , m e t h y l N-
q u i n a z o l i n o cis~, 9, 10 - epini i n o o c t ad e c a n o a t © (4) a n d m e t h y l 
N - q u i n a z l i n o - trans - 2 , 3 - e p i m i n o h e x a d e c a n o a t e ( 6 ) . 
S C H E M E 2 
R = C H 3 - ( C H 2 ) 7 
R ' = C C H 2 ) 7 - C O O C H 3 
( i i i ) 
S C H E M E - 3 
R - CH = CH - COOCH: 
C 5 ) 
L T A , C H 2 C I 2 
Y 
N I 
R - CH - CH - COOCH:, 
\ / 
C6) 
CH3 - (CH2)i2 
N 
I 
Y 
Y = 
S u b s t r a t e s 7 and 9 on r e a c t i o n w i t h 3-amino-2-inethyl-4-
o x o q u l n a z o l l n e and LTA a f f o r d e d m e t h y l 1 2 - h y d r o x y - N -
q u l n a z o l i n o - cis - 9, 10 - e p i m i n o o c t a d e c a n o a t e C8) and 
m e t h y 9- h y d r o x y - N - q u l n a z o l l n e - cis - 1 2 , 13 - epimino-
o c t a d e c a n o a t e ( 1 0 ) . 
S C H E M E - 4 
X = o 
0 
M 
R - CH = CH - R ' 
C 7, 9 ) 
L T A , C H 2 C I 2 
R - CH - CH -
\ / 
N 
N Y 
( 6 , 10 ) 
C i v ) 
C H , 
7, 8; R = CH2 - CH ( O H ) - ( C H 2 ) 5 " C H 3 
R ' = (CH2)7 - C O O C H 3 
9,10; R = C H 3 ( C H 2 ) 4 
R ' = C C H 2 ) 2 - C H ( O H ) - ( C H 2 ) 7 - C O O C H 3 
R e a c t i o n of m e t h y l 10 - u n d e c y n o a t e ( 1 1 ) w i t h 3-aniino-
2 - i n e t h y l - 4 - o x o q u l n a z o l i n e in p r e a e n c e of LTA g i v e s 2 - (8' 
e a r b o m e t h o x y o c t y l ) - 2 - (2" - m e t h y l - 4" - o x o q u i n a z o l i n y l ) 
2H - a z i r i n e ( 1 2 ) . A s i m i l a r r e a c t i o n of m e t h y l 9-
u n d e c y n o a t e ( 1 3 ) a n d m e t h y l 9 - o c t a d e c y n o a t e (15) a f f o r d s n o n 
s e p a r a b l e i s o m e r i c m i x t u r e of 2 ( 3 ) - ( 7 ' - c a r b o m e t h o x y h e p t y l ) 
3 ( 2 ) - m e t h y l - 2 - (2" - m e t h y l - 4 " - o x o q u i n a z o l i n y l ) 2H - a z i r i n e 
(14) and (2) 3- (7' c a r b o m e t h o x y h e p t y l ) - 3 ( 2 ) - o c t y l -2- (2" 
- m e t h y l - 4" - o x o q u i n a z o l i n y l ) 2H - a z i r i n e ( 1 6 ) . 
S C H E M E - 5 
R - CH = CH - R ' 
(11, 13, 15) 
Y - NH_ 
L T A , C H 2 C I 2 i 
/N 
/ \ 
R - CH - CH - R ' 
N-
( 1 2 , 1 4 , 1 6 ) 
Y = 
(xxi) 
C H, 
1 1 , 12; R = H R ' = ( C H 2 ) e " C:00CH3 
1 3 , 14; R = CH3 R ' = CCH2)7 C O O C H 3 
R = (CHg)? C O O C H 3 R ' = CH3 
15,16; R = C H 3 ( C H 2 ) 7 R ' = C O O C H 3 
R = CCH2)7 C O O C H 3 R ' = C H g C C H g J y 
B . A l l y l i c O x i d a t i o n of trans - 2- E n o a t e o and Hydrofienation 
of t h e o x i d i z e d p r o d u c t 
S C H E M E ~ 6 
C H 3 ( C H 2 ) i i - CH2 - CH = CH - C O O C H 3 
(5) 
(i) C r 0 3 , A c 2 0 - A c O H , 
C i i ) P d / c - H2 
f 
C H 3 C C H 2 ) i i - C - CH2 - CH2 - C O O C H 3 
( 1 9 ) O 
A l l y l i c o x i d a t i o n of m e t h y l h e x a d e c - 2 - C E ) - e n o a t e (5) 
w i t h c h r o m J n u m t r i o x i d e in a c e t i c a n h y d r i d e and a c e t i c acid 
y i e l d e d m e t h y l 4 - o x o h e x a d e c - 2 - e n o a t e (18) f o l l o w e d by 
h y d r o g e n a t i o n in p r e s e n c e of 10% p a l l a d i u m c h a r c o a l at 25 
pai w h i c h p r o d u c e d m e t h y l - 4- o x o - h e x a d e c a n o a t e ( 1 9 ) . 
( C ) P r e p a r a t i o n of V - B u t y r o l a c t o n e , T h i o l a c t o n e s a n d 
C y c l o p e n t a d i o n e : 
C o m p o u n d (19) on r e a c t i o n w i t h s o d i u m b o r o h y d r i d e at 
2 0 ^ g a v e V - d o d e c y l ^ - b u t y r o l a c t o n e ( 2 0 ) and a g a i n c y c l i z e d 
in b o i l i n g t o l u e n e in p r e s e n c e of s o d i u m e t h o x i d e y i e l d e d 
( v i ) 
SCIIKHE - •/ 
C H 3 ( C H 2 ) i i - C- CH2 - CH - C O O C H 3 
o (19) 
CH 3 -
( 2 0 ) 
N a O E t , 
T o l u e n e 
C H 3 - ( C H 2 ) I O 
(21) 
B C l ^ - M e O H 
CH3 - ( C H 2 ) f ^ 
( 2 2 ) 
O C H . 
2 - U n d e c y l - 1, 3,- c y c l o p e n t a n d l o n e ( 2 1 ) w h i c h u n d e r w e n t 
c o m p l e t e c o n v e r s i o n to 2 - u n d e c y l - 3 - inethoxy-cyclopent -
2 - e n - 1 - o n e ( 2 2 ) w h e n r e f l u x e d w i t h 10% b o r o n t r i c h l o r i d e 
• 4 
in m e t h a n o l . 
R e a c t i o n of m e t h y l 1 0 , 11- e p o x y u n d e c a n o a t e ( 2 3 ) , 
m e t h y l 9, 10- e p o x y - o c t a d e c a n o a t e ( 2 6 ) and 1 2 , 13 - e p o x y - 9 ( Z ) 
o c t a d e c e n o a t e ( 2 9 ) w i t h 2 - m e r c a p t o a c e t i c a c i d in c h l o r o f o r m 
g a v e n o n s e p a r a b l e t h i o l a c t o n e ( 2 4 , 2 7 , 3 0 ) and h y d r o x y 
a c e t a t e s (25, 2 8 , 3 1 ) r e a p e c t i v e l y . 
( v l i ) 
S C H E M E - 8 
CH - CH - R ' 
\ / 
+ H S - CHo C O O H 
( 2 3 , 2 6 , 2 9 ) C H C l 
•v/ 
R - CH 
/ 
CH 
\ 
Q 
- R ' R - CH 
/ 
w 
0 
0 
V 
CH 
\ 
S 
/ 
- R' 
23-25 
2 6 - 2 8 
29-31 
( 2 4 , 2 7 , 3 0 ) 
+ 
0 - C ( 0 ) - C H 2 S H / 0 H 
R - CH - CH - R ' 
I 
0 H / 0 C ( 0 ) C H 2 S H 
( 2 5 . 2 8 , 3 1 ) 
R = H R ' = (CH2)a - C O O C H 3 
R = CH3 (CH2)7 R ' = (CH2)7 - C O O C H 3 
R = CH3 (CH2)4 R ' = C H 2 C H = C H ( C H 2 ) 7 C O O C H 3 
(D) P r e p a r a t i o n of c y c l i c p h o s p h a t e d e r i v a t i v e s : 
R e a c t i o n of p a l m l t o y l a l c o h o l ( 3 2 ) and c o m p o u n d (7, 9) 
w i t h p h o s p h o r u s o x y c h l o r l d e , t r l e t h y l a m i n e , and v a r i o u s 
r e a g e n t s like 2 - m e r c a p t o e t h a n o l , e t h a n o l a m i n e and e t h y l e n e 
d i a m i n e in d r y e t h e r g a v e c o r r e s p o n d i n g c y c l i c p h o s p h a t e 
d e r l v a t l e s ( 34 - 36,39 - 4 2 ) . 
( v l l l ) 
CC2H5)3 N 
H O C 2 H 4 N H 
R - CH -
1 
R ' 
1 
0 - P ( 0 ) 
(35) 
H 
CCZHB)^ N 
NH2C2H4NH2 
R - CH - R ' 
0 - P ( 0 ) 
(36) 
/ 
) 
3 2-36 
(C2H5)3 N (C2H5)3 N 
^ H O C 2 H 4 S H 
R - CH - R ' 
(40) 
(C2H5)3 N 
N H 2 C 2 H 4 N H 2 
0 - P (0) 
/ 
\ 
(39) 
R - CH - R ' 
/ 
H 
N 
(41) 0 - P ( 0 ) 
\ 
NH 
37, 39-41 R = C H 3 ( C H 2 ) 5 R ' = C H 2 C H = C H ( C H 2 ) 7 C O O C H 3 
(Ix) 
( C 2 H 5 ) 3 N 
HOC2H4NH2 
R - CH R ' 
0 - P(0) 
/ 
\ 
0 
( 4 3 ) 
C C 2 H 5 ) 3 N 
HOC2H4SH 
R - CH - R ' 
/ 
0 - P (0) 
0 
\ 
(4?.) 
3 8 , 43,42 R = C H 3 ( C H 2 ) 4 C H = C H CCH2)2 
R' ( C H 2 ) 7 C 0 0 C H 3 
(x) 
I N T R O D U C T I O N 
The r e c e n t t r e n d of r e s e a r c h in o i l s and fata le 
d i r e c t e d t o w a r d s t h e m e t a b o l i s m of fats and t h e i r r o l e in a 
v a r i e t y of d i s e a s e s b e c a u s e of t h e i r p h y s i o l o g i c a l 
s i g n i f i c a n c e . It is n o w recogniftod that the e s s e n t i a l fatty 
a c i d s are l i n k e d w i t h p r o s t a g l a n d i n s y n t h e s i s . The 
i n v o l v e m e n t of l i p o p r o t e J n « in the s t r u c t u r e of cell 
m e m b r a n e s is t h e k e y r o l e p l a y e d by f a t t y c o m p o u n d s in h u m a n 
n u t r i t i o n . 
In r e c e n t y e a r s , the i n c r e a s i n g cost of p e t r o c h e m i c a l s , 
p h o b i a of c o r o n a r y h e a r t d i s e a s e and o b e s i t y h a v e f o c u s s e d 
m o r e a t t e n t i o n t o w a r d s the u s e of v e g e t a b l e oila as a 
s u b s t i t u t e for a n i m a l fata and p e t r o c h e m i c a l s . The r e c e n t 
g r o w t h of o l e o c h e m i c a l i n d u s t r y h a s hifihlJghted the 
p r o d u c t i o n of r e n e w a b l e s o u r c e s of v e g e t a b l e o i l s . 
C o n s e q u e n t l y the p r o d u c t i o n and u t i l i z a t i o n of o i l s and fats 
and (-.heir f a t t y a c i d s h a v e g r o w n b o t h in s i z e and d i v e r s i t y . 
The n a t u r a l l y o c c u r i n g m a j o r fatty a c i d s are a 
v e r s a t i l e g r o u p of c h e m i c a l « that p l a y a v i t a l r o l e in 
o l e o c h e m i c a l i n d u s t r y . R e c e n t l y fatty a c i d s find t h e i r w a y 
into a v a r i e t y of i n d u s t r i e s and m o u t of them are m a i n l y 
t h r o u g h d e r i v a t i z a t i o n . O n e of the most e x c i t i n g p r o p e r t i e s 
o£ fatty acid d e r i v a t i v e s is t h e i r i n s e c t i c i d a l and 
a n t i m i c r o b i a l a c t i v i t y . 
e K e e p i n g in vicsw the r o l e of fats and fatty a c i d s , th 
p r e s e n t w o r k w a s u n d e r t a k e n (a) to c a r r y out c o m p o s i t i o n a l 
s t u d i e s on l e s s e r k n o w n seed o i l s and (b) to s y n t h e s i s e n e w 
fatty d e r i v a t i v e s from n a t u r a l l y o c c u r r i n g m a j o r fatty 
a c l d a . 
C H A P T E R - 1 
T H E O R E T I C A L 
C o m p o n e n t F a t t y A c i d s of V e g e t a b l e S e e d F a t s s 
A f t e r the late s i x t i e s thp m o d e r n m e t h o d of f a t t y aciil 
a n a l y s i s u s i n g s p e c t r o s c o p i c and c h r o m a t o g r a p h i c t e c h n i q u e s 
has d i s c o v e r e d a b o u t 8 0 0 f a t t y a c i d s in seed o i l s . An 
i m p o s i n g n u m b e r of new and n o v e l f a t t y a c i d s have been 
d i s c o v e r e d p o s s e s s i n g s t r u c t u r a l f e a t u r e s q u i t e u n u s u a l 
r^ccording to our e a r l i e r c o n c e p t . O i l s c o n t a i n i n g u n u s u a l 
f u n c t i o n a l g r o u p s like hydrojjyr oxo, e p o x y , cyclopr o p e n e , 
cyr lopr opatir , e n y n e and c o n j u g a t e d u n s a t u r a t i o n o f t e n gave 
u n e x p e c t e d r e s p o n s e to a n a l y t i c a l p r o c e d u r e s in f r e q u e n t u s e . 
A m o n g the u n s u a l f a t t y a c i d s , the HBr - r e a c t i n g 
nr^turally o c c u r i n g a c i d s are the e p x o y , c o n j u g a t e d d i e n o l and 
c y c ] o p r o p e n o i d . T h e s e a c t d s have been found to occur in a 
w i d e range of s p e c i e s covering a broad s p e c t r u m of p l a n t 
f ant 11 i es . 
I ho m o s t comriion o<curitig tiatural f a t t y a c j d s a r e , 
p a l m i t i c ( 1 6 5 0 ) s t e a r i c ( I Q s O ) , o l e i c (1tt!l), l e n o l e i c <l8s2) 
and l i n o l e n i c ( 1 8 : 3 ) . B e s i d e s these a large number of 
f u n c t i o n a l i r e d f a t t y a c i d s have a l s o been d i s c o v e r e d an 
1 S 
major and or minor consti luen lb of seed fats ' . 
R e v i e w s ilealing w i t h n a t u r a l f a t t y a c i d s have been 
3 — 5 
published from time to t i m e . A d v a n c e s in thr m e t h o d o l o g y 
for lipid a n a y l s l a h a v e b e e n n o t w o r t h y , p a r t i c u l a r l y o v e r 
the last d e c a d e . The v a l u a b l e t e c h n i q u e s in the a n a l y s i s of 
oils are t h i n - layer c h r o m a t o g r a p h y ( T L C ) , h i g h - p e r f o r m a n c e 
liquid c h r o m a t o g r a p y ( H P L C ) , c o m p l e x a t i o n c h r o m a t o g r a p h y , 
c o l u m n c h r o m a t o g r a p h y , c o u n t e r - c u r r e n t d i s t r i b u t i o n , gas 
liquid c h r o m a t o g r a p h y ( G L C ) , u r e a and t h i o u r e a a d d u c t 
s e p a r a t i o n , c h e m i c a l m e t h o d s and s p e c t r o s c o p i c m e t h o d s . 
T h e p a s t few y e a r s h a v e seen a g r e a t r e v i v a l of 
i n t e r e s t in 1 i q u i d c o l u m n c h r o m a t o g r a p h y ( L C C ) for a n a l y t i c a l 
p u r p o s e s . In the r e c e n t y e a r s , t h e p r e p a r a t i v e G L C h a s 
s u c c e s s f u l l y b e e n e x p l o i t e d in the i s o l a t i o n of p u r e 
f r a c t i o n s from a c o m p l e x m i x t u r e . H P L C is a n o t h e r l a n d m a r k in 
the c h a i n of c h r o m a t o g r a p h i c t e c h n i q u e s . F a t t y a c i d s h a v e 
b e e n s e p a r a t e d as m e t h y l e s t e r s , p h e n y l e s t e r s and 2 - n a p t h y l 
e s t e r s e m p l o y i n g H P L c ' ' ^ ^ . 
L i k e w i s e , v a r i o u s s p e c t r o s c o p i c t e c h n i q u e s (high 
r e s o l u t i o n ^ H - N M R , ^ ^ C - N M R ^ ^ , L C M S ^ ^ and G C M S ) o f f e r 
s a t i s f a c t o r y s o l u t i o n s and s o m e t i m e s u n e x p e c t e d a d v a n t a g e s 
for the a n a l y s i s of u n k n o w n fatty c o m p o u n d s . 
B e s i d e s the a b o v e d e s c r i b e d r e c e n t t e c h n i q u e s , the 
u s e f u l c h e m i c a l m e t h o d s g e n e r a l l y I n v o l v e d are : c a t a l y t i c 
h y d r o g e n a t l o n , p a r t i a l h y d r o g e n a t i o n , p a r t i a l o x i d a t i o n , 
h y d r o x y l a t i o n , o x i d a t i v e d e g r a d a t i o n , h y d r o g e n b r o m i d e and 
D i e l s - A l d e r r e a c t i o n s . R e c e n t l y , a l k y l t h i o l a t i o n ^ ^ r e a c t i o n 
h a a b e e n u s e d t o d e t e r m i n e t h e p o s i t i o n o£ d o u b l e b o n d in 
f a t t y a c i d c h a i n . 
In t h e e a r l y 1 9 6 0 s I n d i a u s e d to b e an e x p o r t e r of 
o i l s e e d s , b u t n o w d u e to t h e g r o w t h of p o p u l a t i o n l a r g e 
i m p o r t s of e d i b l e o i l s and o i l s e e d s a r e m a d e for d o m e s t i c 
c o n s u m p t i o n . T h e r e is a v a s t p o t e n t i a l of m i n o r o i l s e e d s 
w h i c h if p r o p e r l y t a p p e d , can s u b s t a n t i a l l y a u g m e n t t h e o v e r 
a l l s u p p l i e s of v e g e t a b l e o i l s a n d h e l p in b r i d g i n g t h e w i d e 
g a p b e t w e e n t h e i r d e m a n d and s u p p l y . T h e m i n o r o i l s e e d s of 
h e r b a c e o u s a n d t r e e o r i g i n if p r o p e r l y h a r n e s s e d , c a n 
c o n t r i b u t e u p t o 2 m i l l i o n t o n n e s of v e g e t a b l e o i l s a n d 12 
m i l l i o n t o n n e s of d e - o i l e d m e a l s . W i t h a v i e w to s t u d y t h e 
m i n o r o i l s e e d p o t e n t i a l a p r o g r a m h a s b e e n u n d e r w a y at t h e 
a u t h o r ' s l a b o r a t o r y for s e v e r a l y e a r s for a n a l y s i s of 
i n d i g e n o u s s e e d o i l s . P r o m i n e n t a m o n g t h e s e a r e t h e o i l s 
of : Hxptage benghalensis^^' c o n t a i n i n a 8 4 . 3 % r i c i n o l e i c 
a c i d , t w o S i d a ^ ' s p e c i e s r i c h in e t e r c u l i c and m a l v a l i c 
18 
a c i d s ; Plantago major c o n t a i n i n a a n e w 2 - h y d r o x y o l e f i n i c 
19 
a c i d ; 9- h y d r o x y - o c t a d e c - c i s-11--enoi c iPeganum harmala a 
f i r s t h i g h e r p l a n t c o n t a i n i n g a n e w n o n v i c i n a l d i o l a c i d ; 
9 , 14 - d i h y d r o x y - o c t a d e c a n o i c ; Bal iospermum ax i J .tare'''''' 
c o n t a i n i n g a n e w C - 24 n o n v i c i n a l 1,3 - d i o l a c i d ; 1 1 , 
21 
1 3 - d i h y d r o x y t e t r a c o s -trans-?- e n o i c ; Blephar is sindica 
c o n t a i n i n g a n e w « h o r t c h a i n h y d r o x y a c i d , 9-
h y d r o x y d o d e c a n o i c ; Car diospermum cansescens22, a r i c h e s t 
s o u r c e of c y a n o l i p l d a c o n t a i n i n g C20 e i c o a e n o l c a c i d ; t w o 
Nel xotropiurn"" a p e c l e a c o n t a l n l n a c y a n o l i p l d a , a u r p r i a i n « l y 
2 4 of CjQ a c i d s o n l y Leucas cephalotes , a r i c h e s t s o u r c e of an 
2 5 
a l l e n i c a c i d , l a b a l l e n i c ; Nrightia tinctor la a n d W-
2 6 cocciTiea , r i c h s o u r c e of i s o r i c i n o l e i c a c i d . 
T h e a t t e n t i o n of l i p i d c h e m i s t s h a s r e c e n t l y b e e n 
a t t r a c t e d b y t w o t y p e s of c y c l i c f a t t y a c i d s , e p o x y a n d 
c y c l o p r o p e n o i d a c i d s . H i g h v e r n o l i c a c i d oil h a v e in r e c e n t 
y e a r s a t t r a c t e d a t t e n t i o n for t h e i r p o s s i b l e u s e s as 
s t a b i l i z e r s for p l a s t i c f o r m u l a t i o n a n d in p a i n t s and 
v a r n i s h e s . On t h e o t h e r h a n d c y c l o p r o p e n o i d f a t t y a c i d s 
( C P F A ) h a v e b e e n h e l d r e s p o n s i b l e for n u m e r o u s p h y s i o l o g i c a l 
d i s o r d e r s in m a n y a n i m a l s a n d r e p o r t e d to b e a c a r c i n o g e n i c . 
R e c e n t l y v e r n o l i c a c i d h a s b e e n f o u n d in Mucuna 
prurxcTi^^"^ , Hibiscus caimabinds'^'' a n d Cepharia syriaca'" s e e d 
o i l s . T w o m o r e e p o x y a c i d s h a v e b e e n r e p o r t e d , 9 , 10 
30 
e p o x y -tr aus-Zf cis - 12 - o c t a d e c a d i e n o i c a n d 9 , 10 
31 
e p o x y o c t a d e c - 12 - y n o i c . In r e c e n t p a s t t w o m o r e 
e p o x y a c i d s i c i s 3 , 4 - e p o x y o c t a d e c - K i s - 11 - e n o i c a n d 
CIS - 1 2 , 13 - e p o x y o c t a d e c - trans - 9- e n o i c ) h a v e b e e n 
c h r a c t e r i z e d f r o m t h e a u t h o r ' s l a b o r a t o r y in t h e s e e d o i l s 
3 a 3 it 
of Veruouia r o\'bur ghii and Mucuna prurita " r e s p e c t i v e l y . 
A l s o Veriioiiia vo 1 k amer 1 ae fo 1 ] a^'^ h a s b e e n f o u n d to b e a r i c h 
s o u r c e of v e r n o l l c a c i d . T h e s e e d o i l of Onopordiuvt 
a c a n t h i u m ^ ^ w a s f o u n d to c o n t a i n 6 3 . 1 % a l p h a a n d 36.9% b e t a 
e p o x y t r i g l y c e r i d e s . 
Froiti o u r l a b o r a t o r y c y c l o p r o p e n o i d f a t t y a c i d s h a v e 
b e e n r e p o r t e d in s e e d o i l of : Sida- acuta a n d S-
17 3 6 rhombifolia ; Hibiscus sabdariffa . /••/. caesius a n d 
3 7 3d ? 7 S.greNioides \ Eriolaena hooker iana ; Urena lobata 
3 9 
Kleiriho\-'xa hospita a n d Guazma Lomentosa ; Alihea officinalis 
a n d Peritapetes phoen icea^'^ • Hibiscus ficulneus ^^ and 
AbutiJon indicurn^^; V i c k e r y ^ ^ r e p o r t e d t h e a n a l y s i s of 
v a r i o u s s e e d o i l s of o r d e r M a l v a l e s , S a p i d a l e s , E b e n a l e s and 
R h a m n a l e a . 
R e c e n t l y B e r r y ^^ r e p o r t e d t h e p r e s e n c e of C P F A in 
Stei-cul ia monospermaGnetum griemori a n d Durio zibethinus 
s e e d o i l s . Abutilon pannosum s e e d o i l w a s a l s o f o u n d to 
c o n t a i n C P F A ^ ^ , R a l a i m a n a r i v a c't. a l ^ ^ r e p o r t e d t h e p r e s e n c e 
of C P F A f r o m t h e s i x s p e c i e s of Adansonia. 
D I S C U S S I O N 
The w o r l d t r e n d h a s c l e a r l y b e e n in the d i r e c t i o n of 
g r a d u a l r e p l a c e m e n t of a n i m a l fat w i t h v e g e t a b l e o i l . It ie 
a fact that t h e c h e m i c a l s c r e e n i n g of aeed oils c o n t i n u e s to 
r e v e a l n a t u r e s d i v e r s i t y . T h e c u r r e n t t r e n d s are 
a s s o c i a t e d , w i t h the v e g e t a b l e oil c o m p o s i t i o n and its 
a b u n d a n c e . A n o t h e r s i g n i f i c a n t r o l e e x p e c t e d to b e p l a y e d 
by v e g e t a b l e o i l s is in s o l v i n g the e n e r g y c r i s i s . T h e 
i n t e n s i v e i n v e s t i g a t i o n s on t h e u s e of v e g e t a b l e o i l s as 
Z J 
d i e s e l fuel are c a r r i e d out in USA . 
R e c e n t l y , O s m a n and A h m a d ~ ^^ h a v e p u b l i s h e d a 
s u r v e y of p o t e n t i a l oil seed s p e c i e s of forest o r i g i n . T h e 
r e v i e w h a s i n d i c a t e d a few oil - r i c h s p e c i e s that show 
s u f f i c i e n t p r o m i s e as a l t e r n a t i v e s o u r c e s of v e g e t a b l e o i l s . 
In c o n t i n u a t i o n of "Minor S e e d Oil S c r e e n i n g ' p r o g r a m 
c a r r i e d out in our l a b o r a t o r y a s t u d y of eight seed o i l s 
from d i f f e r e n t s p e c i e s b e l o n g i n g to less f a m i l i a r f a m i l i e s 
w a s u n d e r t a k e n in the h o p e of f i n d i n g s o m e s p e c i e s of 
c o m m e r c i a l v a l u e . It is r e p o r t e d ^ ^ t h a t t h e s e s e e d s and 
o i l s are u s e d to cure s o m e d i s e a s e s in A u r v e d i c s y s t e m of 
m e d i c i n e s ( T a b l e 2 ) . 
T h e p e t r o l e u m -ethor e x L r a c t e d o i l s w e r e a n a l y s e d by 
c h e m i c a l m e t h o d s , s p e c t r a l and c h r o m a t o g r a p h i c t e c h n i q u e s . 
C o n j u g a t i o n a n d u n u s u a l f u n c t i o n s i n c l u d i n g trans 
u n a a t u r a t i o n w e r e c h e c k e d b y U V and IR r e s p e c t i v e l y . A b s e n c e 
of u n u s u a l g r o u p i n g s w e r e a l s o c o n f i r m e d b y v a r i o u s 
c h r o m a t a o g r a p h i c t e c h n i q u e s . T h e o i l s w e r e t h e n c o n v e r t e d 
i n t o t h e i r m e t h y l e s t e r s a n d w e r e a n a l y z e d by d i r e c t and 
s i l v e r ion T L C a n d G L C . 
T h e q u a n t i t a t i v e e s t i m a t i o n of f a t t y a c i d c o m p o s i t i o n 
of s e e d o i l s on a g a s c h r o m a t o g r a m w a s a c h i e v e d b y c o m p a r i n g 
r e t e n t i o n t i m e s w i t h l i p i d s t a n d a r d s ( S i g m a , U S A ) . 
O c c a s i o n a l l y s a t u r a t e d , m o n o , a n d p o l y e t h a n o i d e s t e r s w e r e 
s e p a r a t e d b y p r e p a r a t i v e s i l v e r ion c h r o m a t o g r a p h y a n d r e -
e x a m i n e d b y G L C . T h e r e s u l t s of q u a n t i t a t i v e , d i r e c t 
argentatiori and r e v e r s e d p h a s e T L C s u p p o r t e d t h e f i n d i n g s of 
G L C a n a l y s i s . C o n j u g a t i o n a n d u n u s u a l f u n c t i o n a l i t y 
i n c l u d i n g trans - u n s a t u r a t i o n w e r e c h e c k e d b y UV and IR 
r e s p e c t i v e l y . A b s e n c e of u n u s u a l g r o u p i n g s w a s c o n f i r m e d 
b y v a r i o u s c h r o m a t o g r a p h i c t e c h n i q u e s . T h e s e e d a n d oil 
c h a r a c t e r i s i t c s a r e s h o w n in t a b l e 1 a l o n g w i t h t h e G L C 
a n a l y s i s of t h e m e t h y l e s t e r s of t h e o i l s . D i r e c t T L C of 
t h e e s t e r s s h o w e d o n l y t h e p r e s e n c e of n o n o x y g e n a t e d f a t t y 
e s t e r s & g a v e n o i n f o r m a t i o n for c o n j u g a t e d o r trans 
u n s a t u r a t i o n o r a n y o t h e r f u n c t i o n a l g r o u p s . T h e f i g u r e s 
r e p o r t e d a r e t h e p r e c e n t a g e of u n c o r r e c t e d p e a k a r e a s . Dutea 
frondosa and Cassia T h e s e t w o s e e d o i l s of 
l e g u m i n o a a e a r e g l a b r o u a t r e e s a n d n a t i v e of t r o p i c a l 
A m e r i c a . T h e y a r e g r o w n in t h e g a r d e n in t h e p l a i n s of 
P u n j a b , B e n g a l a n d a o m e of t h e p a r t e of U.. P . T h e s e e d s a r e 
a b u n d a n t l y u t i l i z e d m e d i c i n a l l y a n d y i e l d 18,6 a n d 4,5% o i l 
r e s p e c t i v e l y . T h e o i l h a s r e f r a c t i v e i n d e x ( R I ) 1 . 4 8 7 4 a n d 
1 , 4 8 5 1 at 30*^ i n d i c a t i n g t h e p r e s e n c e of o r d i n a r y u n s a t u r a t e d 
a c i d s and t h e a b s e n c e of t h o s e w i t h c o n j u g a t e d u n s a t u r a t i o n . 
T h e y r e s e m b l e t h e s i m p l e l i n o l e n i c - o l e i c - p l a m i t i c t y p e of 
5 2 
oil as r e p o r t e d in t h i s f a m i l y . L i n o l e n i c a c i d w a s a l s o 
p r e s e n t in s m a l l a m o u n t in t h e b o t h s e e d o i l s . 
Batea frondosa s e e d oil w a s a n a l y z e d by P a r i h a r and 
53 
D u t t in 1 9 4 6 a n d r e p o r t e d t h e p r e s e n c e of c o m m o n s a t u r a t e d 
a n d u n s a t u r a t e d a c i d s i n c l u d i n g C 2 2 = O C 5 . 7 % ) a n d 0 2 4 : 0 ( 4 . 4 % ) . 
O u r a n a l y s i s b y G L C of B. froudosa arid C.absus s h o w s l i n o l e i c 
as a m a j o r c o m p o n e n t ( 2 9 . 0 a n d 4 2 . 5 % ) f o l l o w e d b y o l e i c a c i d s 
(29.0 a n d 2 0 . 1 % ) . T h e h i g h c o n c e n t r a t i o n of t o t a l 
u n s a t u r a t e d a c i d s s u g g e s t s t h a t t h e y m a y s e r v e as a d r y i n g 
o i l . 
Morxnga ptei-ygosperma a s p e c i e s of M o r i n e a c e a e f a l l s 
in t h e c a t e g o r y of o l e i c r i c h o i l s . B e h e n i c a c i d f o u n d in 
t r a c e s or m i n o r a m o u n t s in v a r i o u s s e e d o i l s . H i l d i t c h e t . 
r e p o r t d t h a t Lophira alata of O c h a c e a e f a m i l y is a r i c h 
s o u r c e of b e h e n i c a c i d ( 3 4 . 3 % ) . Morxnga pterygosperma w a s 
f o u n d to c o n t a i n 8.3% b e h e n i c a c i d . In M.pter ygosperwa 
s e v e n f a t t y a c i d s h a v e b e e n d e t e c t e d . V e r m a et a l ^ ^ 
d e t e c t e d f i v e f a t t y a c l d a in b o t h M. olifera a n d M. 
concanesis, M, pterygosperma ia a r i c h s o u r c e of o l e i c a c i d 
( 4 9 . 3 % ) . T h e t o t a l c o n c e n t r a t i o n of u n s a t u r a t e d a c i d , 
( 6 3 . 9 % ) I n d i c a t e s t h a t It c a n b e h a v e as a d r y i n g o i l . 
l/iie.v negurido and Canriabis satii^a s e e d o i l s c o n t a i n e d a 
f a i r l y l a r g e p r o p o r t i o n of l l n o l e l c a c i d . T h e c o m p o s i t i o n a l 
d a t a of V.negundo le a l m o s t s i m i l a r to t h e r e s u l t of 
S u b r a m a n l a m a n d A c h a y a ^ ^ on t h e T e c t o n l a g r a n d l s s e e d o i l of 
t h e f a m i l y V e r b e n a c e a e . G L C a n a l y s i s I n d i c a t e d t h a t 
l l n o l e l c a c i d p r e d o m i n a n t a m o n g s t t h e u n s a t u r a t e d f a t t y 
a c i d s . 
Punica grariaium a n d Larson xa alba b e l o n g to 
L y t h r a c e a e f a m i l y of r a r e o c c u r a n c e . It la an In b o r n 
f l o a t i n g s p e c i e s a n d o c c u r s m a i n l y In I n d i a I n t r o d u c e f r o m 
P e r s i a . T h e f a t t y a c i d p r o f i l e r e v e a l e d b y G L C I n d i c a t e d 
t h a t t h e m A j o r u n s a t u r a t e d a c i d In b o t h la o l e i c ( 5 3 . 0 % and 
4 8 . 0 % ) . 
( 
Hibiscus escuIantMS of M a l v a c e a e is a g l a b r o u s t r e e 
a n d Is g r o w n in all o v e r I n d i a . T h e s e e d y i e l d 5.6% of o i l 
a n d h a s r e f r a c t l v e i n d e x 1 . 4 8 2 1 at 30 i n d i c a t i n g t h e 
p r e s e n c e of o r l d l n a r y u n s a t u r a t e d a c i d s . It h a s t h e 
o r i d l n a r y p a l m i t i c - o l e i c - l l n o l e l c c o m p o s i t i o n . H . 
esculariius s p e c i e s w a s f o u n d to c o n t a i n 5 4 . 4 % u n s a t u r a t e d 
a c i d s . Sinfth a n d D u t t 5 7 d e t e c t e d f o u r a c i d s (16 : 0,16'. I 
18 : 1 , 18 : 2 ) in t h i s s e e d o i l . 
In g e n e r a l t h e s e e d o i l c o m p o s i t i o n a l d a t a I n d i c a t e 
t h a t t h e o i l s o£ C. saiii'a, negundo and P.granatum a r e 
c h a r a c t e r i z e d b y t h e p r e s e n c e of 8 7 . 9 - 7 0 . 6 % u n s a t u r a t e d 
a c i d s a g o o d c h a r a c t e r i s t i c of e d i b l e o i l . T h e oil of 
V i t e x s p e c i e s is e x t r e m e l y r i c h ( 7 2 % ) in c o m b i n e d o l e i c 
l i n o l e l c a c i d c o n t e n t and s o m e w h a t r e s e m b l e d s u n f l o w e r s e e d 
o i l . A n a g r o n o m i c e v a l u a t i o n of t h i s o i l r i c h s p e c i e s 
h a v i n g a f a t t y a c i d p r o f i l e of c o n v e n t i o n a l e d i b l e o i l s m a y 
h a v e s o m e a p p l i c a t i o n as a p e r s p e c t i v e o i l s e e d c r o p s . T h e 
s p e c i e s b e i n g a low y i e l d i n g o i l m a y n e e d d e v e l o p m e n t a l 
r e s e a r c h for e x p l o i t i n g its h i g h l l n o l e i c c o n t e n t . T h e low 
oil y i e l d s p r e c l u d e its u s e as a s o u r c e of m i n o r o i l s e e d s . 
T h e d i s c r e p a n c y in f a t t y a c i d c o m p o s i t i o n r e p o r t e d b y u s w i t h 
t h o s e p u b l i s h e d e a r l i e r m a y be d u e to t h e d i f f e r e n c e in 
g e o g r a p h i c a l l o c a t i o n and e n v i r o n m e n t a l f a c t o r s . 
E n v i r o n m e n t a l f a c t o r s , s u c h as t e m p e r a t u r e a n d l i g h t , m a y 
a l s o a f f e c t t h e c o m p o s i t i o n of f a t t y a c i d s of s e e d o i l s 
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Table - 1 : inaHiiS^ iical ibta bb SNds ami Oils : 
S.No, Source Common Name Oil R.I. l.V. S.V. Composition of methyl ester (wt '/.) 
content n «» »« 16:0 1651 18!0 18!1 16:E 18!3 22!0 
D 
1. Butea frondosa Palas kina 18.6 1.4874 86 196 25.6 IE.7 29.0 29.0 3.6 -
2. Cassia absus Chaksu 4.5 1.4851 107 193 22.1 6.4 20.1 42.5 5,8 3.1 
3. Moringa pterygosperma Saijan 18.9 1.4694 73 187 15.9 3.7 11.9 49.3 2.4 8.5 8.3 
4. Vitex negundo Sambhalu 4.7 1.4931 116 194 10.2 6.2 9.7 21.9 50.8 1.2 -
5. Cannabis sativa Ganja 17.2 1.4942 157 195 7.8 4.8 4.3 10.6 53.8 18.7 -
6. +Punica granatum Anar 4.9 1.4894 80 193 20.5 8.8 53.0 14.5 3.1 
7. Lawsonia alba Mehndi 5.8 1.4873 101 192 11.7 2.3 4.0 48.0 29.2 2.7 2.1 
8. *Hibi5CUS esculantus Bendi 5.6 1.4821 74 193 36.4 0.9 6.9 25.8 26.6 1.1 
+ Unindentified 1.0 R.I.= Refractive Index 
« 20 i 0, 1.5? 14 ! 0, 0.8 l.V.= Iodine Value 
*» Calculated S.V.= Saponification values 
T a b l e 2 : M e d i c i n a l i m p o r t a n c e o£ S e e d a and Ollia 
S p e d es I m p o r t a n c e 
B u t e a f r o n d o a a 
( L e g u m i n o s a e ) 
F r e s h eaedas uesed as an 
a n t h e l m i n t i c and a p e r i e n t . 
C a s s i a a b a u a 
( L e g u m i n o a a e ) 
S e e d a u s e d as a t t e n u a n t and 
a s t r i n g e n t , p l a s t e r to w o u n d s , 
e f f i c a c i o u s in c a s e s of r i n g -
w o r m . 
3 . M o r i n g a p t e r y g o s p e r m a 
( M o r i n g a c e a e ) 
S e e d a oil u s e d to r e l i e v e t h e 
p a i n of g o u t and a c u t e 
r h e u m a t i s m . 
V i t e x n e g u n d o 
( V e r b e n c e a e ) 
5 . C a n n a b i s s a t i v a 
S y n . C . i n d i c a 
( C a n n a b i n a c e a e ) 
6 . P u n i c a g r a n t u m 
( L y t h r a r e a e ) 
7 . L a w s o n i a a l b a 
( L y t h r a r e a e ) 
a . H i b i a c u s e a c u l a n t u a 
( S y n . H i b i s c u s 
e s c u l e n t u s , M a l v a c e a c ) 
S e e d s form a c o o l i n g m e d i c i n e 
for c u t a n e o u s d i s e a s e s and 
1 e p r o s y . 
S e e d s oil u s e d for r o b b i n g in 
r h e u m a t i s m . 
S e e d s are u s e d in s c o r p i o n 
s t i n g . 
U s e f u l in m e n o r r h j i a , v a g J n a l 
d i s c h a r g e s and l e u c o r h o e a . 
C a p s u l e s and s e e d s are u s e d 
m e d i c i n a l l y as a d e m u l c e n t . 
E X P E R I M E N T A L 
(1) S o u r c e s of O l l a e e d a : 
The eteed s a m p l e s for t h e p r e s e n t s c r e e n i n g a n a l y s e s 
w e r e o b t a i n e d by staff b o t a n i s t s u n d e r c o n t r a c t in v a r i o u s 
p a r t s of t h e c o u n t r y or by p u r c h a s e from c o m m e r c i a l s e e d 
s u p p l i e r s . 
(2) E x t r a c t i o n of Oil : 
C l e a n e d and d r i e d s a m p l e s of s e e d s w e r e u s u a l l y g r o u n d 
in a d i s i n t e g r a t o r . The p o w d e r e d s e e d s w e r e e x t r a c t e d 
r e p e a t e d l y w i t h light p e t r o l e u m - eth^^r (4Q " ^iO^C^) ^ 
S o x h l e t a p p a r a t u s . The e x t r a c t e d o i l s w e r e d r i e d over 
a n h y d r o u s s o d i u m s u l f a t e . The s o l v e n t w a s r e m o v e d in 
v a c u o . T h e a n a l y t i c a l v a l u e s of oils and s e e d s w e r e 
1 no 
d e t e r m i n e d a c c o r d i n g to the A O C S m e t h o d s 
(3) P r e p a r a t i o n of M i x e d F a t t y A c i d s ; 
S e e d oils ( I g ) w e r e r e f l u x e d w i t h e t h a n o l i c p o t a s s i u m 
h y d r o x i d e (6 m l ) for 1 h o u r . T h e u n s a p o n i f i a b l e m a t e r i a l 
w a s r e m o v e d by ether e x t r a c t i o n and the free f a t t y a c i d s 
w e r e o b t a i n e d by a c i d i f i c a t i o n of a q u e o u s l a y e r . 
(4) M e t h y l E s t e r s : 
E e t e r i f i c a t i o n w a s c a r r i e d out as f o l l o w s ; free f a t t y 
a c i d s w e r e r e f l u x e d for 1 hr in a l a r g e e x c e s s of a b s o l u t e 
m e t h a n o l c o n t a i n i n g s u l f u r i c a c i d ( v / v ) . In each c a s e , 
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r e s u l t i n g m i x t u r e s w e r e d i l u t e d to the c l o u d p o i n t w i t h 
w a t e r , c h i l l e d in ice b a t h , and t h e n e x t r a c t e d r e p e a t e d l y 
w i t h e t h e r . C o m b i n e d e x t r a c t s w e r e d r i e d o v e r a n h y d r o u s 
s o d i u m s u l f a t e and e v a p o r a t e d in ^ a c u o . 
(5) Thin L a y e r C h r o m a t o e r a p h y ( T L C ) : 
A n a l y t i c a l TLC w a s p e r f o r m e d on p l a t e s c o a t e d w i t h 0.25 
mm or 1.0 mm t h i c k layer of s i l i c a gel G . The p l a t e s w e r e 
d e v e l o p e d w i t h 20 or 30% h e x a n e : e t h e r (80 : 20 or 70:30 
v / v ) and r e n d e r e d v i s u a l by s p r a y i n g w i t h a 20% a q u e o u s 
s o l u t i o n of p e r c h l o r i c acid and h e a t i n g in an o v e n ( H O C ) 
for 10 m i n . P r e p a r a t i v e TLC p l a t e s of 1.0 mm t h i c k n e s s w e r e 
s p r a y e d w i t h a 0.2% e t h a n o l i c s o l u t i o n of 2 ' , 7' 
d i c h l o r o f l u o r e s c e i n and v i e w e d u n d e r UV l i g h t . For 
r e v e r s e d — p h A s e T L C the d r i e d c o a t e d p l a t e s w e r e u n i f o r m l y 
i m p r e g a t e d w i t h 5% s i l i c o n e oil in h e x a n e . A c e t o n i t r i l e 
a c e t i c acid - w a t e r (70 : 10: 20; v / v / v ) w e r e u s e d as 
d e v e l o p i n g a g e n t . 
(6) G a s L i q u i d C h r o m a t o g r a p h y ( G L C ) 
T h e q u a n t i t a t i v e e x a m i n a t i o n or m e t h y l e s t e r s w e r e 
c a r r i e d out by u s i n g a P e r k i n - E l m e r F - 11 c h r o m a t o g r a p h y 
m o d e l e q u i p p e d w i t h an i o n i z a t i o n d e t e c t o r u s i n g s t a i n l e s s 
s t e e l p a c k e d c o l u m n (2m x 3 m m ) coated w i t h 15% 
d i e t h y l e n g l y c o l s u c c i n a t e ( D E C S ) on c h r o m o s o r b U . (45 - <50 
m e s h ) , c h a r t s p e e d 0.76 m / h r w i t h h y d r o g e n flow of 70 m l / m i n . 
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I n f r a r e d ( I R ) : 
IR s p e c t r a w e r e r e c o r d e d on S h l m a d z u 408 
s p e c t r o p h o t o m e t e r as l i q u i d film or as 1% s o l u t i o n in c a r b o n 
t e t r a c h l o r i d e . 
8 . U l t r a v i o l e t ( U V ) : 
UV s p e c t r a of o i l s w e r e r e c o r d e d on Pye U n i c a m PU 8800 
s p e c t r o p h o t o m e t e r in m e t h a n o l . 
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C H A P T E R - 2 
T H E O R E T I C A L 
M i c r o b i a l a n a l y s i s of d e f a t t e d a e e d o i l : 
I n v o l v e m e n t of n a t u r a l p r o d u c t as p e a t i c l d e s h a s led 
t h e v a y to t h e d i s c o v e r y of n e w p e s t i c i d e s i n c l u d i n g i n s e c t 
r e p l e l l e n t or a n t i f e e d a n t c h e m i c a l s . R e p l e l l e n t p r o p e r t y of 
n e e m s e e d a n d its e x t r a c t s h a s b e e n r e p o r t e d b y s e v e r a l 
workers''®' ^^. L a t e r , P a n d e y « t . a t ^ ^ r e p o r t e d four s e e d 
p o w d e r s a n d t h e i r e x t r a c t s as r e p l e l l e n t a g a i n s t p u l s e 
6 3 
b e e t l e . R e c e n t l y , J a c o b a o n e t . a l . , r e p o r t e d s e v e r a l s e e d 
o i l s r i c h in p o l y u n s a t u r a t e d f a t t y a c i d s as B o l l w e e v i l 
f e e d i n g d e t e r r e n t . It is a l s o r e p o r t e d t h a t m e t h a n o l 
e x t r a c t s of t h e c o m p o s i t e p l a n t Xanthimum sirumarium 
d i s p l a y e d a n t i m i c r o b i a l a c t i v i t y a g a i n s t Protens i^ul gar i s, 
Staphylococcus aureus, Jiacjllus subtiJis, Caudia albicans 
a n d C.pseudotropicalis^^. A n e w b i a n t h r a q u i n o n e w a s 
o b t a i n e d f r o m e t h y l a c e t a t e e x t r a c t of d e f a t t e d s e e d s of 
Cassia hirsuia^'^'. T h e p r e s e n t w o r k is a f u r t h e r s t e p 
e x p l o r i n g a n t i f i d a n t c o m p o u n d s f r o m n o n - e d i b l e s e e d o i l s . 
14 
D i s c u s a i o n 
A s a m a t t e r of f a c t , t h e c h e m i c a l s c r e e n i n g of d e f a t t e d 
sftod o i l s c o n t i n u e s to r e v e a l n a t u r e ' s d i v e r s i t y . In 
c o n t i n u a t i o n of ' M i n o r d e f a t t e d S e e d O i l S c r e e n i n g ' p r o g r a m 
c a r r i d o u t in o u r laboratory*^^ , a s t u d y of s i x d i f f e r e n t 
p l a n t f a m i l i e s w a s u n d e r t a k e n . T h e y w e r e t e s t e d for 
r e p e l l e n t / t o x i c i t y a c t i v i t y to a d u l t T r i b o l i u m c a s t a n e u m 
H e r b s t ( T a b l e - 1 ) . T h e a l c o h o l i c e x t r a c t of a b o v e d e f a t t e d 
s e e d o i l s w e r e t e s t e d a n d o n l y Sida acuta of M a l v a c e a e and 
X a n t h i m u m s t r u m a r i u m of c o m p o s i t a e f a m i l y s h o w e d r e p e l l e n c y 
as w e l l as t o x i c i t y at 1% c o n c e n t r a t i o n . U h e n t h e 
c h l o r o f o r m e x t r a c t a n d w a t e r e x t r a c t s w e r e t e s t e d u n d e r 
s i m i l a r c o i u H t i o n s t h e n o n l y c h l o r o f o r m e x t r a c t of t h e s e t w o 
w e r e a c t i v e . 
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T a b l e - 1 : D e f a t t e d a e e d f r a c t i o n t e s t e d for r e p e l l e n c y aa w e l l 
as t o x i c i t y at 1% c o n c e n t r a t i o n on Tribolium castaneum 
H e r b s t . 
S . N o S e e d s F a m i l y T o t a l C h l o r o f o r m 
A l c o h o l i c e x t r a c t 
e x t r a c t o f ( l ) 
(1) 
A q u o u a 
e x t r a c t 
o f ( l ) 
1 . S i d a r h o m b i f o l l a M a l v a c e a e N e g a t i v e N e g a t i v e N e g a t i v e 
2 . S i d a c o r d i f o l i a M a l v a c e a e N e g a t ive N e g a t i v e N e g a t i v e 
3 . S i d a a c u t a M a l v a c e a e P o s i t i v e P o s i t i v e N e g a t i v e 
4. X a n t h i m u m atruinarium C o m p o s i t a e P o s i t i v e P o s i t i v e N e g a t i v e 
5 . P e g a n u m h a r m a l a R u t a c e a e N e g a t i v e N e g a t i v e N e g a t i v e 
6. M a r t y n l c a l l a n d r a P e d a l i a c e N e g a t i v e N e g a t i v e N e g a t i v e 
7 . C r o t o n t i g l i u m E u p h o r b i a c e N e g a t i v e N e g a t ive N e g a t i v e 
8 . L u f f a a g y p t i c a C u c u r b i t a c e a e N e g a t i v e N e g a t ive N e g a t i v e 
E X P E R I M E N T A L P R O C E D U R E 
T h e I n a e c t a u s e d in t h e t e s t w e r e a d u l t r e d f l o u r 
b e e t l e s Tr ibolium castaneum H o r b e t . S e v e n to 14 d a y s o l d 
i n s e c t s w e r e r e a r e d on w h e a t f l o u r w i t h 5% b r e w e r s y e a s t 
p o w d e r at 28 + 1 C t e m p e r a t u r e a n d 75 + 5% RH in B O D 
I n c u b a t o r . 
In t h i s t e s t " S c h l e i c h e r a n d S c h u e l " 7 4 0 E (1/2 i n c h 
d i a m e t e r ) p a p e r d i s c s w e r e u s e d . T r e a t e d a n d c o n t r o l d i s c s 
w e r e k e p t on o p p o s i t e s i d e s of t h e g a l s s p e t r i d i s h e s of 12 
cm d i a m e t e r . T h e d i s c s w e r e f o l d e d in t h e f o r m of an 
i n v e r t e d "V" to p e r m i t t h e i n s e c t s to c r a w l u n d e r t h e d i s c s . 
T h e t o s t c h e m i c a l w e r e u s e d in a c e t o n e s o l u t i o n in 1% 
c o n c e n t r a t i o n . A 0.2 m l t e s t s o l u t i o n w a s a p p l i e d to t h e 
d i s c . U h e n a l l t h e s o l v e n t h a d e v a p o r a t e d u n d e r l a b o r a t o r y 
c o n d i t i o n s , 20 i n s e c t s w e r e r e l e a s e d i n t o t h e c e n t r e of t h e 
p e t r i d i s h w i t h a g l a s s f u n n e l , a n d t h e d i s h wass c o v e r e d . 
T e s t i n s e c t s w e r e s t a r v e d for 36 h o u r s p r i o r to t h e i r r e ] e a « c 
i n t o t h e d i s h . A c o u n t w a s m a d e for t h e n u m b e r of i n s e c t s 
on t r e a t e d an<J c o n t r o l d i s c s a f t e r 1,5 1 0 , 2 0 , 30 and ViO 
m i n u t e s , e a c h d i s c w a s r e p l i c a t e d t h r i c e i n s e c t s w e r e 
a t t r a c t e d t o w a r d s c o n t r o l d i s c if t h e c o m p o u n d w a s r e p e l l e n t , 
o t h e r w i s e t h e y w e r e a t t r a c t e d to b o t h d i s c s . T h e d a t a w a s 
a n a l y z e d s t a t i s t i c a l l y for v a r i a n c e . 
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T o x i c i t y teat : 
T h r e e t y p e s of test w e r e p e r f o r m e d to e v a l u a t e the 
t o x i c i t y of t h e c o m p o u n d s . 
T o p i c a l a p p l i c a t i o n : 
Two to t h r e e w e e k old i n e e c t a w e r e used for s c r e e n i n g 
of f a t t y c h e m i c a l s . S o l u t i o n of teat c h e m i c a l s i . e . s e e d s 
o i l , u n a a p o n i f i a b l e p a r t , fatty a c i d d e r i v a t i v e s a n d 
a l c o h o l i c e x t r a c t s of d e f a t t e d s e e d s w e r e p r e p a r e d in 
a c e t o n e and e t h a n o l r e s p e c t i v e l y . T h e s e c h e m i c a l s w e r e 
a p p l i e d on the d o r s u m of i n s e c t s in m i c r o l i t r e d o s e s by a 
m i c r o a p p l i c a t o r . Insects a f t e r t h e t r e a t m e n t w e r e r e l e a s e d 
into the b e a k e r s c o n t a i n i n g s t e r i l i z e d f o o d . 
The beftkers w e r e k e p t in B . O . D . i n c u b v a t o r at ZB'C + 
I'C and 65 + 5% R . H . for m o r t a l i t y o b s e r v a t i o n . In 
c o n t r o l o n l y t h e s o l v e n t w a s u s e d . A f t e r e v e r y 24 h r . 
i n s e c t s w e r e o b s e r v e d for m a r t a l i t y c o u n t s and w e r e f u r t h e r 
k e p t for t w e n t y d a y s b e f o r e b e i n g d i s c a r d e d . 
I 
S t o m a c h P o i s o n i n g : 
I 
S t o c k s o l u t i o n s of 1% c o n c e n t r a t i o n of test c h e m i c a l s 
w e r e p r e p a r e d in a c e t o n e ( o i l s , u n s a p and s y n t h e t i c 
c h e m i c a l s ) and in e t h a n o l (for a l c o h o l i c e x t r a c t s of d e f a t t e d 
s e e d s ) . For each c h e m i c a l t h r e e r e p l i c a t e s w e r e r u n , 0.3 ml 
of s t o c k s o l u t i o n w a s m i x e d w i t h 300 mg of food in 50 ml 
b e a k e r . T w e n t y five i n s e c t s w e r e r e l a e a s e d into each b e a k e r . 
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T h e s e b e a k e r s w e r e k e p t In B . O . D . I n c u b a t o r at 28 + 1 C and 
65 + 5% R . H . The i n s e c t s w e r e o b s e r v e d for m o r t a l i t y c o u n t 
at 24 h r s I n t e r v a l u p t o 20 d a y s . 
R e s i d u a l film m e t h o d • 
S t o c k s o l u t i o n o£ 1% c o n c e n t r a t i o n of test c h e m i c a l w a s 
p r e r p a r e d in a c e t o n e and e t h a n o l . O n e ml s o l u t i o n w a s 
s p r a y e d on p o t r l d i s h ( d i a m e t e r 9.00 c m ) and w a s d r i e d in air 
for 15 m i n u t e s . F i f t e e n i n s e c t s w e r e r e l e a s e d in the 
p e t r i d l s h and k e p t in B . O . D . i n c u b a t o r at 28 + 1 C and 65 + 
5% R . H . for 24 h r s . T h r e e r e p l i c a t e s w e r e p e r f o r m e d for 
each c h e m i c a l and one for c o n t r o l . A f t e r 24 h r s i n s e c t s are 
o b s e r v e d for m o r t a l i t y c o u n t . 
C l e a n e d and d r i e d s a m p l e s of s e e d s w e r e u s u a l l y 
g r o u n d in a d i s i n t e g r a t o r . T h e p o w d e r e d s e e d s w e r e 
e x t r a c t e d r e p e a t e d l y w i t h l i g h t p e t r o l e u m - e t h e r (40 
60°c) for 6 h o u r s in a S o x h l e t a p p a r a t u s . T h e e x t r a c t e d 
o i l s w e r e r e j e c t e d and t h e n e t h y l a l c o h o l w a s p o u r e d on 
d e f a t t e d s e e d s and e x t r a c t u p t o 6 h o u r s . T h e s o l v e n t w a s 
r e m o v e d in t'acao. 
A n a l y t i c a l TLC w a s p e r o f r m e d on p l a t e s c o a t e d w i t h 
0.25 mm or 1.0 mm t h i c k l a y e r of s i l i c a gel w i t h 20 or 30 % 
e t h e r - m e t h a n o l in h e x a n e ( 2 0 : 3 0 : 5 0 , v / v / v ) as d e v l o p i n g 
s o l v e n t . T h e p l a t e s w e r e r e n d e r e d v i s u a l and s p r a y i n g w i t h 
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a 20% a q u e o u s s o l u t i o n of p e r c h l o r i c a c i d and h e a t i n g in an 
o v e n ( 110°c) for 10 m i n u t e s . 
T h e a l c o h o l i c evtractf, a r e f i r s t c h e c k e d b y T L C and 
t e s t e d o n t h e Tr xbolium castaneum H e r b s t for r e p e l l e n c y as 
w e l l aa t o x i c i t y . A f t e r g e t t i n g p o s i t i v e r e s u l t t h e 
a l c o h o l i c e x t r a c t w a s e v a p o r a t e d a n d t h e f r a c t i o n s w e r e 
e x t r a c t e d b y c h l o r o f o r m a n d w a t e r . B o t h c h l o r o f o r m and w a t e r 
e x t r a c t s w e r e t e a t a d on t h e fiame Tr ibolium castaneum H e r b s t 
for r e p e l l e n c y and t o x i c i t y at 1% c o n c e n t r a t i o n . 
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I N T R O D U C T I O N 
T h e a b u n d a n t fatty a c i d s from n a t u r a l s o u r c e s , a r e 
r e c o g n i z e d as a v e r s a t i l e g r o u p of c h e m i c a l s in o l e o c h e m i c a l 
i n d u s t r y . S i n c e the p a s t d e c a d e s the u t i l i z a t i o n of fatty 
a c i d s as a g r i c h e m l c a l e find t h e i r w a y into i n d u s t r i e s n o t 
o n l y in a s i m p l e acid or ester form but also t h r o u g h 
d e r i v a t I z a t i o n . T h e r e a c t i o n s of f a t t y a c i d s are r e a d i l y 
a c c e p t e d to lead Lowarda g e n e r a l p e r f e c t i o n of the 
d e v e l o p m e n t and p r o g r e s s of o r g a n i c c h e m i s t r y . 
T h e r e c e n t t r e n d in t e c h n o l o g y of fats and f a t t y a c i d s 
h a v e g i v e n i m p o r t a n c e to s u c h i n d u s t r i a l p r o c e s s e s as 
p o l y m e r i z a t i o n , o x i d a t i o n and m e t a t h e s i s . C o n s e q u e n t l y f a t t y 
a c i d s h a v e i n c r e a s i n g l y b e e n found u s a b l e as s p e c i f i c and 
c h a r a c t e r i s t i c b a s e m a t e r i a l s for t h e e m e r g i n g o r g a n i c 
c h e m i c a l i n d u s t r y . 
In r e c e n t y e a r s the a t t e n t i o n of c h e m i s t s h a s b e e n 
d i v e r t e d to s y n t h e s i z e o l e o c h e m l c a l s from n a t u r a l fats and 
oil a d u e to ever i n c r e a s i n g coat of p e t r o c h e m i c a l s . T h e s e 
fat d e r i v e d c h e m i c a l s are e s s e n t i a l to a v a r i e t y of 
i n d u s t r i e s su ch as c o a t i n g , stir f a c t a n t s , p l a s t i c l z e r s , 
l u b r i c a n t a d d i t i v e s , c o s m e t i c s , p h a r m a c e u t i c a l s and o r g a n i c 
p e s t i c i d e s . 
T h e w i d e s p r e a d o c c u r r e n c e of h e t e r o c y c l i c c o m p o u n d s in 
n a t u r e s u c h as a l k a l o i d , v i t a m i n and v a r i e t y of p l a n t and 
a n i m a l cell c o n a t l t u e n t a la w i d e l y krxow). The c u r r e n t 
r e s e a r c h In o r g a n i c c h e m i s t r y d e v e l o p m e n t and c l o s e l y a l l i e d 
b r a n c h e s of b i o l o g y is c h a r a c t e r i z e d by e x t e n s i v e 
invest ignition of p h y s i o l o g i c a l l y a c t i v e c o m p o u n d s e n c o u n t e r e d 
in the p l a n t and a n i m a l w o r l d . The s e a r c h for t h e s e a c t i v e 
c o n s t i t u t e n t s w h i c h c o n t r o l the b i o l o g i c a l p r o c e s s of v a r i o u s 
s y s t e m s h a s a c t e d as p o w e r f u l s t i m u l u s to t h e f u r t h e r 
d e v e l o p m e n t of c h e m i s t r y of the h e t e r o c y c l i c c o m p o u n d s . A 
s u r v e y of literature, r e v e a l s t h a t l o n g - c h a i n fatty a c i d s 
p o s s e s s i n g a h e t e r o c y c l i c ring in the c h a i n are a r a r i t y in 
n a t u r e . S o m e l o n g - c h a i n s u b s t i t u t e d f u r a n o i d e s t e r s , 
h o w e v e r , h a v e b e e n r e p o r t e d to o c c u r n a t u r a l l y . 
K e e p i n g in v i e w the af or ement ion^id i m p o r t a n c e of 
h e t e r o c y c l i c c o m p o u n d s , the a z i d i r i n e , a z i r i n e , l a c t o n e , 
t h i o l a c t o n e , and p h o s p h o r u s c o n t a i n i n g fatty a c i d s h a v e b e e n 
s y n t h e s i z e d from e p o x y and h y d r o x y f a t t y a c i d s . 
C H A P T E R - 3 
T H E O R E T I C A L 
P r e p a r a t i o n of azirldineet and a z X r i n e s : 
The S a t u r a t e d t h r e e m e m b e r e d h e t e r o c y c l i c n i t r o g e n 
c o n t a i n i n g c o m p o u n d a (ethyl eniitiine or a z l r l d l n e or 
a z a c y c l o p r o p a n e or d i m e t h y l e n l m l n e ) a r e a n a l o g u e to e p o x y 
1 2 
c o m p o u n d s ' . S e v e r a l g e n e r a l m e t h o d s for t h e s y n t h e s i s of 
3 
a z i r l d l n e s h a v e b e e n d e s c r i b e d . A few w i d e l y u s e d m e t h o d s 
1 3 
are : G a b r i e l s y n t h e s i s , N i t r e n e a d d i t i o n to u n s a t u r a t e d 
c o m p o u n d s ^ ^ , from a l c o h o l ^ , k e t o x i m e s ^ and from e p c x i d e s ^ ' ^ 
e t c . F i r s t s u c c e s s f u l p r e p a r a t i o n of a z i r i d i n e s h a s b e e n 
r e p o r t e d in G a b r i e l s y n t h e s i s in w h i c h v i n y l h a l i d e s r e a c t e d 3 w i t h s i m p l e a m i n e s w h i c h w a s f u r t h e r c y c l i z e d to g i v e 
o 
a z i r i d i n e s . 
S h o r t c h a i n a l p h a , b e t a , d i h a l o g e n c a r b o n y l c o m p o u n d on 
1 1 - 1 3 
r e a c t i o n w i t h a m i n e s g a v e a z i r i d i n e s . G a b r i e l s y n t h e s i s 
w a s s u c c e s s f u l l y a p p l i e d for t h e s y n t h e s i s of f a t t y 
o 1 n 
a z i r i d i n e s in our l a b o r a t o r y ' w i t h m e t h y l 2,3 
d i b r o m o h e x a d e c a n o a t e and p r i m a r y a m i n e s . 
Mid chain fatty a z i r i d i n e s w e r e also p r e p a r e d by the 
a d d i t i o n of i o d i n e - i s o c y a n a t e ( I N C O ) to the d o u b l e b o n d 
f o l l o w e d b y c y c l i z a t i o n ^ ^ . A z i r i d i n e s h a v e also b e e n 
p r e p a r e d b y m i l d c y c l l z a t i o n of 2 - a m i n o a l c o h o l u s i n g 
25 
15-
d i p h o s p h o r u e t e t r a i o d i d . A z i r i d i n e e w o r e p r e p a r e d v i a 
n i t r e n e i n t e r e m e d l a t e a . T h e r e are v a r i o u s m e t h o d s for 
g e n e r a t i o n of n i t r e n e s . O n l y few a r e m e n t i o n e d h e r e . . 
(a) B y o x i d a t i o n : 
O x i d a t i o n of 1 , 1 - d l s u b s t l t u t e d h y d r a z i n e s u s i n g 
i z "in 
l e a d t e t r a c e t a t e ( L T A ) as o x i d a n t g a v e n i t r e n e ' in v e r y 
s m o o t h m a n n e r w h i c h can be t r a p p e d by o l e f i n s . U n s a t u r a t e d 
fatty c o m p o u n d on r e a c t i o n w i t h N - a m i n o p h t h a l i m i d e in 17 18 
•presence of LTA g a v e a z l r l d i n e s ' 
17 A n d e r s o n e t . a l . h a v e o b s e r v e d t h a t n i t r e n e , c e n e r a t e d 
2 2 
by LTA o x i d a t i o n m a y be s t a b l e e n o u g h to t h e o l e f i n i c 
2 1 2 3 
c o m p o u n d s ' 
(b) B y a l p h a e l i m i n a t i o n : 
B a s e J n d u c e d a l p h a e l i m i n a t i o n u n d e r c e r t a i n c o n d i t i o n 
l e a d s to the g e n e r a t i o n of n i t r e n e i n t e r m e d i a t e s . 
F a t t y e a t e r and a m i d e s of chloroforjiiic a c i d s i s o c y a n a t e 
2 0 
and i a o t h i o c y a n a t e a f f o r d e d a z l r l d i n e s . N , N - d i b r o m o b e n z e n e 
s u l p h o n a m i d e w a s c y c l i z e d in p r e a e n c e of enoic ester y i e l d e d 
19 3 5 
a z l r l d i n e s . R e c e n t l y A t k i n a o n e t . a l . r e a c t e d 
i s o q u i n z o l i n e w i t h o l e f i n to y i e l d a z l r l d i n e s in p r e a e n c e of 
L T A . T h e p r o d u c t y i e l d w a s I m p r o v e d w h e n it w a s c a r r i e d out 
in p r e s e n c e of t r i f l u o r o a c e t l c acid ( T F A ) . 
26 
A z i r l d l n e a w e r e a l a o p r e p a r e d b y l i t h i u m a l u m i n i u m 
h y d r i d e ( L A H ) r e d u c t i o n o£ o x i m e a . W h e n b e t a n a p h t h y l 
p r o p a n . 2 - o n e oDClme w a a r e d u c e d b y L A H , it g a v e a m i x t u r e o£ 
syn and sinti i s o m e r s ^ . 
A n e w o n e s t e p a y n t h e a i a of a z l r l d l n e e w a a d e v e l o p e d 
in w h i c h o x i r a n e a a r e a i m p l y t r e a t e d w i t h a o d i u m a a l t of an 
N - a u b a t l t u t e d p h o a p h o r i c e a t e r in h i g h b o i l i n g a o l v e n t ^ . 
7 
A p p l e a n d H a l a t e n b e r g r e p o r t e d t h e c o n v e r a i o n of e p o x i d e a 
i n t o o x a z o p h o a p h o l , i d l n e a . T h e f i v e m e m b e r e d h e t e r o c y c l i c 
c o m p o u n d u n d e r w e n t a s p e c i a l Uittift r e a c t i o n t o g i v e 
a a i r i d l n e . 
H o w e v e r , t h e r e a c t i o n s of a z i r i d i n e a i . e . a l k y l a t i o n 
a n d s i l y l a t i o n w i t h b u t y l l i t h i u m f o l l o w e d b y m e t h y l i o d i d e ^ ^ 
g a v e a l k y l d e r i v a t i v e a n d a l l y l d e r i v a t i v e . L i t h i u m -L-
a z i r i d i n e - 2 - c a r b o x y l a t e w a a a y n t h e a i a e d f r o m N - t r i t y l - L -
a z i r i d i n e c a r b o x y l i c a c i d b e n z y l eat er b y t h e t r e a t m e n t w i t h 
t r i f l u r o a c e t i c a c i d . S e v e r a l a c y l a z l r i d i n e - 2 - c a r b o x y l i c 
2 5 
a c i d e a t e r a w e r e a y n t h e s i z e d in g o o d y i e l d . A z l r i d i n e 
c a r b o x y l a t e w i t h h y d r a z i n e at g a v e a i m p l e a z l r i d i n e 
2 6 2 B 
p r o d u c t . N - H y d r o x y i m i d a z o l i n e o b t a i n e d b y t r e a t i n g 
a z l r i d i n e w i t h o x i m e and t r i e t h y l a m i n e h y d r o g e n c h l o r l d e . 
E t h y l e n i m i n e and ita d e r i v a t i v e a a r e p o t e n t 
p h a r m a c o l o g i c a l a g e n t s . t h e t o x i c e f f e c t a of e t h y l e n i m i n e 
i t a e l f I n v o l v e v e a i c a t i o n of t h e a k i n , i r r i t a t i o n of e y e a . 
27 
r e d u c t i o n of w h i t e c e l l c o u n t and i n t e r n a l i n f l a m m a t i o n l . 
2 0-31 
A a i r i d i n e s a r e h i g h l y a c t i v e c o m p o u n d s and a r e u s e d a s 
i n s e c t c h e m o a t e r i l e n t s , ftntimicrobiAIS and i m p o r t a n t 3 2 - 3 4 p h a r m a c e u t i c a l s 
28 
A z i r i n « : 
S e v e r a l m e t h o d s of p r e p a r a t i o n of azirities are r e p o r t e d 
from v a r i o u s p r o c e s s . W h e n i r r a d i a t i o n of t r i a z i d e s g a v e 
a z i r i n e m o l e c u l e and then n e w b i - 2 H - a z l r l n e c o m p o u n d w a s 
3 6 
s y n t h e s i s e d from d i a z i d e a . A g a i n c h l o r o d e r i v a t i v e s of 
acid on r e a c t i o n w i t h s o d i u m a z i d e and t h e n t h e r m o l y s i s in 
7 b o i l i n g m e t h a n o l g a v e azirine" c o m p o u n d s . A c e t y l e n i c acid 
w a s r e a c t e d w i t h H N 3 in a c e t i c a c i d at r o o m t e m p e r a t u r e g a v e 
3 B 
a z i r i n e . A v e r y s i m p l e r e a c t i o n of c y a n o d e r i v a t i v e s w i t h 
3 9 
s i m p l e a m i n e s y i e l d e d a z i r i n e s . V a r i o u s I m i d a z o l e s w e r e 
r e p o r t e d b y r e a r r a n g e m e n t in a c i d ^ ^ and b a s e ^ ® of a z i r i n e s . 
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DISCUSSION 
R e a c t i o n o£ m e t h y l u n d e c - 1 0 - e n o a t e ( l ) w i t h 3-amlno-2-inethyl 
-4- o x o q u l n a z o l l n e . : 
R e a c t i o n of m e t h y l und ec —10~ e n o a t e CI) w i t h 3~amlno"" 
2~fflethyl-4-oxoqulnazolIne In p r e a e n c e o£ lead t e t r a c e t a t e 
( L T A ) in d i c h l o r o m e t h a n e a f f o r d e d a b r o w n oil w h i c h on 
p u r i f i c a t i o n g a v e s o l i d c o m p o u n d C 2 ) m e l t i n g at 55°. 
LTA 
CH2 = CH - R + Y - NH2 CH2 - CH - R 
1 
(1) ^ (2) 
R = ( C H 2 ) a - C O O C H 3 
Characterization of Product (2) : 
E l e m e n t a l a n a l y s i s of p r o d u c t ( 2 ) c o r r e s p o n d e d to 
f o r m u l a C 2 1 H 2 9 O 3 N 3 . T h e IR s p e c t r u m e x h i b i t e d c h a r a c t e r i s t i c 
band at 1725 for e s t e r c a r b o n y l , 1695 for ring c a r b o n y l and 
s h a r p b a n d s at 1605 and 775 for q u l n z o l i n e u n s a t u r a t 1 o n . A 
w e a k b a n d at 1210 for C - N b o n d . T h e a b s o r p t i o n b a n d at 
835 c m ~ ^ s h o w e d t h e p r e s e n c e of a z i r i d i n e moiety^*^. Its N M R 
s p e c t r u m s h o w e d two m u l t l p l e t s at ^ 8 . 2 and 7.6 for four 
q u l n a z o l i n e rin g p r o t o n s , a s h a r p s i n g l e t at 3.6 i n t e g r a t i n g 
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for t h r e e eater p r o t o n s and at 2.7 for m e t h y l p r o t o n s and 
broad m u l t l p l e t at 2.67 - 2.38 for t h r e e p r o t o n s of a z i r i d l n e 
r i n g . M e t h y l e n e p r o t o n s a l p h a to ester carbonyl and 
a z i r i d l n e ring w e r e a p p e a r e d as a m u l t l p l e t s at 2.3 and 2.15 
r e s p e c t i v e l y . On t h e basifi of a n a l y t i c a l and s p e c t r a l d a t a , 
p r o d u c t (2) was c h a r a c t e r i z e d as m e t h y l N - (2' - m e t h y l - 4 ' 
-oxo -3'- q u i n a z o l i n y l ) - 10,11 - e p i m i n o u n d e c a n o a t e . 
The s t r u c t u r e was further s t r e n g t h e n e d by m a s s s p e c t r u m 
by s h o w i n g m o l e c u l a r ion peak at m / z 3 7 1 ( 1 0 ) along w i t h the 
s t r u c t u r e r e v e a l i n g p e a k at m/z 357 (M - C H 2 , 1 0 ) ( s c h e m e - I ) . 
The a l p h a c l e a v a g e of the a z i r i d l n e ring m o i e t y showed a 
fragment ion peak at m / z 200 ( 1 0 ) . The b e t a c l e a v a g e of the 
ring showed ion p e a k at m / z 215 ( 2 2 ) . T h e m a s s ion p e a k at 
m/z 2 1 1 ( 2 5 ) o b s e r v e d by the loss of q u i n a z o l i n e m o i e t y w i t h 
h y d r o g e n from m o l e c u l a r ion and at m/z 186 (35) after the 
loss of (CH2)8 C O O C H 3 from m/z 3 5 7 . Other c h a r a c t e r s t i c ion 
p e a k s wet-e o b s e r v e d at m/z 340 ( M - O C H 3 , 1 5 ) , 312 ( M- C O O C H 3 , 
10), 298 (M - C H 2 C O O C H 3 , 30), 284 (M - C H g C H g C O O C H 3 , 1 0 ) , 
256[M -(CH2)4 - C O O C H 3 , 2 0 ] ^ 161 ( M - C ^ 2 H 2 0 O 2 N , 3 5 ) and 
160(M - • 
R e a c t i o n of m e t h y l o c t a d e c - 9 ( Z ) - enoate (3) w i t h 3 - a m i n o -
2 - m e t h y l -4- o x o q u l n a z o l i n e . : 
R e a c t i o n of m e t h y l o c t a d e c - 9 (Z) - enoate (3) w i t h 3-
a m i n o - 2 - m e t h y l -4- o x o q u l n a z o l i n e in p r e s e n c e of LTA In 
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C H o — C H = C H o 
J Q t N H 
H C C H - R 
m / z 211 
O 
rr/z 2 1 5 
C H ^ - C H — 
N O 
m / z 371 ( M t ) 
H 2 C C H 
/ i X ^ 
O 
H o C 
m / z 2 0 0 
t N = : C H - ^ R 
0 
0 
H C = N N 
N 
(T o 
o 
m / z 3 5 7 m / z 1 8 6 
R = ( C H 2 ) g C O O C H 3 
S C H E M E - I 
d i c h l o r o m e t h a n e g a v e an o i l y p r o d u c t w h i c h w a s 
c h r o m a t o e r a p h e d o v e r s i l i c a gel c o l u m n to y i e l d an o i l y 
p r o d u c t (4 ) . 
LTA 
R - CH = CH - R ' + y - NH. 
(3) 
R = CH3 - (CH2)^ 
C H 2 C I 2 
R - CH - CH - R^ 
( ^ ). 
R^ = (CH2),- C 0 0 C H 3 ^ ^ ^ r ^ l ^ l 
C h a r a c t e r i z a t i o n of P r o d u c t ( 4 ) : 
The ol o m e n t a l a n a l y s i s of p r o d u c t (4) of cor r-<5«ponded to 
f o r m u l a C2Q H ^ ^ N ^ O g . T h e IR s p e c t r u m g a v e b a n d s at 1680 for 
- 1 
ring c a r b o n y l f u n c t i o n and 1 6 0 0 , 775 cm for u n s a t u r a t l o n of 
q u i n a z o l i n e r i n g . T h e o t h e r c h a r a c t e r i s t i c b a n d s at 1230 
and 1665 s h o w e d N - N and C -N b o n d s s t r e t c h i n g r e s p e c t i v e l y . 
1 4 
A w e a k a b a o r p t i o n b a n d for c .i s a z i r i d i n e r i n e a p p e a r e d at 
8 3 0 . T h e N M R s p e c t r u m d i s p l a y e d i m p o r t a n t s i g n a l s at 8.0 
and 7.43 as m u l t i p l e t s for q u i n a z o l i n e r i n g p r o t o n s and o t h e r 
at 2.75 as a m u l t i p l e t for a z i r i d i n e r i n g p r o t o n s ( in p a r t 
m e r g e d w i t h s h a r p s i n g l e t of m e t h y l p r o t o n s of q u i n a z o l i n e 
r i n g at 2 . 6 ) . W i t h the h e l p of t h e s e , c o m p o u n d (4) w a s 
f o r m u l a t e d as m e t h y l N - (2' - m e t h y l - 4 ' - 0 x 0 - 3 ' 
q u i n a z o l I n y l ) 9 , 1 0 - e p i m i n o c t a d e c a n o a t e . 
32 
A d d i t i o n a l s u p p o r t in f a v o u r of the s t r u c t u r e (4) w a s 
o b t a i n e d b y the a t u d y of ita m a a a a p e c t r u m . T h e m a a a 
s p e c t r u m s h o w e d m o l e c u l a r ion at m / z 469 (lO)ln s c h e m e - II. 
The o t h e r s t r u c t u r e r e v e a l i n g p e a k s a r e at m / z 356 ( 7 0 ) and 
312 ( 1 0 ) for a l p h a c l e a v a g e a of t h e a z i r i d i n e r i n g . A f t e r 
b r e a k i n g of a z i r i d i n e ring m o i e t y t h e p e a k s w e r e o b s e r v e d at 
m / z 343 ( 1 0 ) and 1 7 0 ( 1 0 ) w h i c h s u p p o r t t h e a z i d i n e r i n g . T h e 
o n l y r i n g p e a k w a s o b t a i n e d at m / z 199 ( 1 0 ) b e s i d e s o t h e r 
u s u a l ion p e a k s at m / z 410 (II-COOCH3, 1 0 ) , 396 (M-
C H 2 C O O C H 3 , 1 0 ) , 3 7 0 ( 1 0 ) and 3 2 6 ( 1 0 ) for b e t a c l e a v a g e s and 110 
(M - 3 5 9 , 1 0 0 ) . 
R e a c t i o n of m e t h y l h e x a d e c -2 (E) e n o a t e (5) w i t h 3 - a m i n o - 2 -
m e t h y l -4- o x o q u i n a z o l i n e : 
M e t h y l h e x a d e c -2 (E) e n o a t e (5) w h e n s t i r r e d w i t h 3-
a m i n o - 2 - m e t h y l -4- o x o q u i n a z o l i n e in p r e s e n c e of LTA u n d e r 
s i m i l a r c o n d i t i o n s as d e s c r i b e d e a r l i e r g a v e an o i l y p r o d u c t 
w h i c h w a a c h r o m a t o g r a p h e d o v e r s i l i c a gel c o l u m n y i e l d e d 
solid p r o d u c t (6) m e l t i n g at 35" 
C h a r a c t e r i z a t i o n of P r o d u c t (6) 
E l e m e n t a l a n a l y s i s of p r o d u c t r e s e m b e l e d to f o r m u l a 
'-26^39^3®3- ^^ s p e c t r u m e x h i b i t e d c h a r a c t e r i s t i c 
LTA 
R - C H = CH -R^+YNIl2 > R - CH - CH - R^ 
C H 2 C I 2 \ / 
N Y 
(5) (6) 
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C H 3 - < C H 2 ) ^ C H — H C C H — H C — ( C H 2 ) 7 - C 0 0 C H 3 
^ / z 9 9 m / z l 2 6 ^ m / z l 7 0 
m / z A 6 9 ( M"^) 
N r = C H — ( C I ^ ) 7 - C 0 0 C H 3 
Y 
C H — H C 
i 
Y 
m / z 3/13 
O 
m / z 199 
H o C " " ^ ' 
O 
S C H E M E - II 
C H 3 C C H 2 ) i 2 ^ R^ = C 0 0 C H 3 ^ ^ 
b a n d s at 1735 and 1695 for e a t e r and ring c a r b o n y l 
reapectlve.1 y and 1600, 775 for u n a a t u r a t i o n of q u l n a z o l l n e 
r i n g a l o n g w i t h 1225 and 1185 for N - and C - N bond 
r e s p e c t i v e l y . IR s p e c t r u m a l s o s h o w e d a c h a r a c t e r i s t i c 
a b s o r p t i o n at 875 cm"^ for trans a z i r i d i n e T h e N M R 
s p e c t r u m e x h i b i t e d a mu I t i p l e t at S 1 - 7 5 for C - 4 
m e t h y l e n e p r o t o n s a l p h a to a z i r i d i n e , a s h a r p s i n g l e t at 2.7 
for m e t h y l p r o t o n s , a m u l t l p l e t at 2.9 for C - 3 a z i r i d i n e 
and 3.2 for C - 2 a z i r i d i n e p r o t o n s . On the b a s i s of a b o v e 
s p e c t r a l d a t a c o m p o u n d (6) w a s f o r m u l a t e d as m e t h y l N - ( 2' 
m e t h y l - - oxo - 3' - q u l n a z o l i n y l ) - 2, 3 -
e p i m i n o h e x a d e c a n o a t e. 
F u r t h e r s u p p o r t for t h e s t r u c t u r e of (6) w a s o b t a i n e d 
from its m a s s s p e c t r a l d a t a w h i c h is in a g r e e m e n t w i t h the 
e l e m e n t a l f o r m u l a . M o l e c u l a r ion at m / z 441 ( 1 0 ) w a s 
o b s e r v e d . T h e o t h e r I m p o r t a n t p e a k s w e r e o b s e r v e d at m / z 
442 (M + 1, 1 0 ) and 440 ( M- 1, 1 0 ) ( S c h e m e - I I I ) . 
T h e two c h a r a c t e r i s i t i c f r a g m e n t ions m / z 382 (20) and 
258 ( 1 0 ) s h o w e d t h e p r e s e n c e of r i n g at C2 " C3 p o s i t i o n . 
T h e s e can be s h o w n to a r i s e by t h e c l e a v a g e s b e t w e e n Cj^  - C2 
and C3 - C^ r e s p e c t i v e l y . F r a g m e n t ion m / z 258 on f u r t h e r 
f r a g m e n t a t i o n g a v e ion at m / z 199 ( 1 0 ) . 
34 
CHj - (CH2)I2 - C = N"^ - H , HN"^ = C - C O O C H 3 
m / z 210 fli/z B6 
F r a g m e n t lona at m/z 210 ( 1 0 ) and 8 6 ( 9 2 ) orlftinate from 
m o l e c u l a r Ion v i a t r a n a a n n u l a r f r a g m e n t a t i o n w i t h one 
h y d r o g e n t r a n s f e r . T h e y are of c o n s i d e r a b l e s i g n i f i c a n c e to 
l o c a t e the p o s i t i o n of r i n g at C2 ~ C 3 . 
HN'^=CH - C O O C H 3 , N ^ = CH - C O O C H o 
i i 
^ 0 * 
m / z 246 ^ m / z 245 
Y = p X X 
C H j 
The f r a g m e n t ion m / z 299(M - Cj^oH22. 20) c o n s t i t u t e the 
p e a k of t h e s p e c t r u m a r i s e s from g a m a c l e a v a g e to the r i n g . 
The r e a r r a n g e d f r a g m e n t s at m / z 246 ( 1 0 ) and 245 ( 1 0 ) from 
m / z 299 (15) s u p p o r t m u c h t o w a r d s c o n f i r m a t i o n of the 
p r e s e n c e of a z l r l d l n e ring at C2 - C ^ . 
T h e f r a g m e n t a t i o n at m / z 272 (60) is a f a i r l y s t r o n g 
p e a k and d e s c e n d s from the m o l e c u l a r ion p e a k v i a M c L a f f e r t y 
r e a r r a n g e m e n I.. T h e m / z 272 l o s s e s m a s s u n i t e 31 and 30 to 
g i v e the f r a g m e n t s ions at m / z 241 ( 1 0 ) and 242 (10) 
r e s p e c t i v e ! y .1 
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H N 
n / z 1 7 5 
H N r r z C H — C O O C H 3 
Y 
m i/z 
i/z 2 5 8 
C O O C H 3 
Y m / z 3 8 2 
m / z ( M t ) 
R - C = N H 
m / z 2 1 0 
'COOCH 
m 1/2 2 7 2 
0 
Y = - N 
H 3 C 
O 
H C : 
4-
^M/ 
Y 
m / z 1 9 9 
R=-(CH2)i2-CH3 
S C H E M E - I I I 
R e a c t i o n of m e t h y l 1 2 - h y d r o x y o c t a d e c -9 ( Z ) - e n o a t e (7) w i t h 
3-ainino-2-inethyl -4- o x o q u i n a z o l I n e 
U h e n m e t h y l 12- h y d r o x y o c t a d e c - 9 - e n o a t e (7) 
atlr-red w i t h 3-d.mino-2-fliethyl-4- o x o q u i n a z o l Ine and LTA in 
d i c h l o r o m e t h a n e aa d e s c r i b e d e a r l i e r y i e l d e d an o i l y p r o d u c t 
w h i c h on p u r i f i c a t i o n by s i l i c a gel c o l u m n c h r o m a t o g r a p h y 
f u r n i s h e d a l i q u i d p r o d u c t ( 8 ) . 
LTA 
R - CH = CH - R ^ + y N H 2 
C H 2 C I 2 
R - CH - CH -R^ 
\ / 
N - y 
(7) (8) 
CH2 - C H ( O H ) - (CH2)5 - CH3 
( C H 2 ) 7 o - C O O C H 3 
R 
R ' 
y 
C h a r a c t e r i a a t i o n of P r o d u c t (8) 
The e l e m e n t a l a n a l y s i s of p r o d u c t (8) c o r r e s p o n d e d to 
f o r m u l a • ^^ s p e c t r u m s h o w e d b a n d s at 3350 for 
h y d r o x y l g r o u p , 1680 for ring c a r b o n y l , 1605 and 785 cm~^ for' 
q u i n a z o l i n e u n s a t u r a t i o n along w i t h 1205 and 1175 cm~^ for N -
N and C - N ' b o n d r e s p e c t i v e l y . O n e mot e c h a r a c t e r i s t i c b a n d 
-1 14 
o b s e r v e d at 835 cm for cis - a z i r i d i n e r i n g . T h e N U R 
s p e c t r u m c o n t a i n e d 
c h a r a c t e r i s t i c s i g n a l s at ^ 8.12 and 7.4 as m u l t i p l e t s for 
36 
q u i n a z o l i n e r i n g p r o t o n s and o t h e r at 4.4 m u l t i p l e t for 
one m e t h l n e ( C H O ) p r o t o n , s h a r p s i n g l e t at 2.64 for ring 
m e t h y l p r o t o n s and D2O e x c h a n g e a b l e h y d r o x y p r o t o n o b s e r v e d 
at 2 . 6 4 . On t h e b a s i s of a b o v e s p e c t r a l d a t a c o m p o u n d (8) 
w a s c o n s i d e r e d as m e t h y l 12 - h y d r o x y N - (2' - m e t h y l - 4 
0 x 0 - 3" - q u i n a a o l i n y l ) - cis- 9, 10 - e p i m i n o c t a d e c a n o a t e . 
M a s s s p e c t r u m of p r o d u c t (8) s u p p o r t e d t h e s t r u c t u r e . 
It did n o t show t h e m o l e c u l a r ion p e a k at m / z 485 but it 
s h o w e d ion p e a k s at m / z 455 (M - 3 0 , 1 0 ) , 454 (455 - H , 1 0 ) . 
The a l p h a c l e a v a g e s of e i t h e r a i d e at m / z 356 ( 3 0 ) and 298 
(10) w e r e o b s e r v e d ( S c h e m e - I V ) . T h e ion p e a k for b e t a 
c l e a v a g e w a s also s e e n at m / z 370 ( 1 0 ) . T h e t r a n s a n n u l a r 
f r a g m e n t a t i o n s h o w e d ion p e a k at m / z 3 4 2 ( 1 0 ) a n d 315 (10). 
T h e g a m a c l e a v a g e ion p e a k watt o b s e r v e d at m / z 400 (10) 
b e s i d e s o t h o r at 2 4 1 ( 1 0 ) . T h e a z i r i n e r i n g m o i e t y ion peak 
w a s o b s e r v e d at m / z 1 9 9 ( 1 0 ) b e s i d e s o t h e r u s u a l p e a k s at m / z 
2 8 0 ( 2 9 8 - H 2 O , 1 0 ) and 2 1 2 ( 3 7 0 - C 9 H ^ N 2 0 , 8 0 ) . 
R e a c t i o n of m e t h y l 9 - h y d r o x y - o c t a d e c - 1 2 ( Z ) - e n o a t e (9) 
w i t h 3 - a m i n o - 2 - m e t h y l -4- o x o q u i n a z o l i n e 
A s i m i l a r r e a c t i o n of m e t h y l 9 - h y d r o x y - o c t a d e c -12 
(Z) - e n o a t e (9) w i t h 3 - a m i n o - 2 - m e t h y l -4- o x o q u i n a z o l i n e 
a n d LTA in d i c h l o r o m e t h a n e y i e l d e d an o i l y p r o d u c t . T h e o i l y 
p r o d u c t on p u r i f i c a t i o n by c o l u m n c h r o m a t o g r a p h y g a v e a o i l y 
p r o d u c t ( 1 0 ) . 
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0 = C H - C H 2 — H C C H — R ' 
\ n / 
i 
H 
m / z 2A1 
R - C H o - C H — H C 
m / z 8 
r - c h 
nryz 3 7 0 
m / z IA3' m / z 3 1 5 
m / z ) 
+ 
h o : : C H - C H 2 — C H — H C — R ' 
I 
Y 
m / z 4 0 0 
CH2= CH - CH 
I 
m/ Y 
m/z 3 7 0 
- R 
R - -(CH2)5 C H 3 
R - ^(CH^y C O O C H 3 
0 
Y z : N O 
S C H E M E - IV 
LTA 
R - CH = CH - R^ + WH2 
C9) 
C H 2 C I 2 
R - CH - CH - R 
\ / 
N - Y 
(10) 
R CCH2)4 - CH3 
(CH2)2 - CH (OH) - CCH2)y - COOCH3 
Y 
C h a r a c t e r i z a t i o n of P r o d u c t (10): 
The e l e m e n t a l Analyjsie of p r o d u c t ( 1 0 ) c o r r e s p o n d e d to 
m o l e c u l a r f o r m u l a C 2 g H ^ 3 0 4 N 3 . In IR s p e c t r u m , b a n d at 625 
cm ^ s h o w e d i n c o r p o r a t i o n of cis a z i r i d i n e r i n a in t h e c h a i n . 
O t h e r b a n d s o b s e r v e d w e r e at 3350 for h y d r o x y g r o u p , 
1680 for r i n g c a r b o n y l g r o u p , 1600 and 775 for 
q u i n a z o l i n e u n a a t u r a t i o n r i n g and 1240 and 1190 for N - N 
and C - N r e s p e c t i v e l y . T h e N M R s p e c t r u m c o n t a i n e d 
c h a r a c t e r i s t i c p e a k s at 6 8.15 and 7.8 as m u l t i p l e t s for 
q u i n a z o l i n e u n s a t u r a t i o n , o t h e r s at 5.04 a m u l t i p l e t for 
m e t h i n e ( - CH - 0 ) p r o t o n , a s h a r p s i n g l e t at 2.7 for r i n g 
m e t h y l p r o t o n s , a D2 0 e x c h a n g e a b l e b r o a d p e a k at 2.54 for 
h y d r o x y p r o t o n and a m u l t i p l e t at 2.4 for a z i r i d i n e r i n g 
p r o t o n s . On t h e b a s i s of e l e m e n t a l a n a l y s i s , IR and N M R d a t a 
tilts p r o d u c t ( 1 0 ) w a s c h a r a c t e r i s e d ru^  m e t h y l 9 - h y d r o x y - N 
- (2^ m e t h y l - 4^ - 0 x 0 - 3" - quinazol'inyl) - cis - 12, 13-
e p i m i n o c t a d e c a n o a t e . 
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T h e maBfit s p e c t r u m of c o m p o u n d ( 1 0 ) did n o t e x h i b i t 
m o l e c u l a r ion at m / z 4 8 5 . C h a r a c t e r i s t i c m a s s f r a g m e n t s 
a r i s i n g from a l p h a c l e a v a g e of a z i r i d i n e r i n g w a s at m / z 270 
( 1 0 ) and 4 1 4 ( 1 0 ) e s t a b l i s h e d t h e p o s i t i o n of r i n g at C -12 
and C -13 c a r b o n a t o m s . T h e t r a n s a n n u ^ a r f r a g m e n t ions 
a p p e a r e d at m / z 4 0 1 ( 1 5 ) and 258 ( 1 0 ) . T h e o t h e r f r a g m e n t 
ions o b s e r v e d at m / z 2 5 5 ( 2 0 ) , 2 1 5 ( 2 0 ) , 1 9 9 ( 3 0 ) and 9 9 ( 1 0 ) 
( S c h e m e - V ) . 
R e a c t i o n of M e t h y l 10 - u n d e c y n o a t e ( 1 1 ) w i t h 3 - a m i n o - 2 
m e t h y l -4- o x o q u i n a z o l i n e . 
O x i d a t i o n of 3 - a m i n o - 2 - m e t h y l -4- o x o q u i n a z o l i n e in 
p r e s e n c e of m e t h y l 10 - u n d e c y n o a t e ( 1 1 ) u s i n g LTA as an 
o x i d a n t in d i c h l o r o m e t h a n e al. r o o m t e m p e r a t u r e g a v e t h e 
p r o d u c t ( 1 2 ) . 
LTA 
R - C = C - R ^ + Y N H 2 > 
C H 2 C I 2 
N 
/ \ 
R - C - C - R^ 
(11) (12 ) 
H , R ' = (CH2)e - C O O C H 3 
(CH2)8 - C O O C H 3 
o 
(1 
39 
Y = 
N ^ ^ C H .. 
4-* 
R — C H — N H 
m / ^ 99 
C H C H — ( C H o ) o - C H - R 
/ z 2 5 5 
m / 2 A 01 
m / z 2 7 0 
• C H y ^ H C - y - { C H 2 ) 2 — C H 
^ N / / O H 
I —» 
./z U\U ^ 215 
R — C H vlH 
m / z 2 5 8 
•R 
4-
m / z ^ 8 5 ( M t a b s e n t ) 
R — C H — H C 
n / 
C H = H C l-f-
m / z 2 7 0 
R - C H 3 ( C H 2 ) Z , -
R' = - ( C H 2 ) 7 C O O C H 3 
S C H E M E - V 
m / z 199 
0 
Y -
H3C 
O 
C h a r a c t e r i z a t i o n o£ t h e P r o d u c t ( 1 2 ) 
T h e p r o d u c t ( 1 2 ) w a s a n a l y s e d for C 2 1 H 2 7 O 3 N 3 . Its IR 
apectruin s h o v e d a v e r y c h a r a c t e r i s t i c s h a r p band at 1775 cm ^ 
o w i n g to t h e h i g h l y s t r a i n e d c a r b o n n i t r o g e n d o u b l e bond 
1/13 
v i b r a t i o n of a z i r i n e ring . A b r o a d b a n d in the r e g i o n of 
1740 - 1680 cm ^ r e v e a l e d t h e p r e s e n c e of c a r b o n y l f u n c t i o n s 
of e a t e r and q u i n a z o l l n e g r o u p s . B a n d s at 1 6 0 0 , 1 4 3 0 , 1150 
and 870 cm~^ a c c o u n t e d for the p r e s e n c e of b e n z e n e r i n g . 
The N M R s p e c t r u m g a v e a m u l t i p l e t c e n t r e d at ^ 8 . 9 s h o w i n g 
long r a n g e c o u p l i n g for v i n y l i c p r o t o n of t h e ring (HC - C ) , a 
m u l t i p l e t at ^ 7.7 - 7.3 for four a r o m a t i c p r o t o n s , a 
s i n g l e t at 2.5 for t h r e e m e t h y l p r o t o n s and a m u l t i p l e t at 
2.0 for two m e t h y l e n e p r o t o n s a l p h a to a z i r i n e r i n g . T h e s e 
s p e c t r a l d a t a r e v e a l e d the s t r u c t u r e of t h e p r o d u c t ( 1 2 ) as 
2-(8" - c a r b o m e t h o x y o c t y l ) - 2' - (2" - m e t h y l -4"~ 
o x o q u i n a z o l i n y l ) - 2H - a z i r i n e . T h e p o s s i b i l i t y of t h e 
f o r m a t i o n of i s o m e r of (12), 3(8" - c a r b o m e t h o x y o c t y l ) 2 
(2" - m e t h y l -4"- o x o q u i n a z o l i n y l ) - 2H - a z i r i n e w a s d u e to 
a p p e a r a n c e of N M R s i g n a l a r o u n d 4.65 as a w e a k m u l t i p l e t 
for m e t h i n e p r o t o n of ring (H "* C™ C " ) . It is b e l i e v e d t h a t 
IH - a z i r i n e is formed first and t h e n r e a r r a n g e s v e r y r a p i d l y 
to 2H - a z i r i n e . T h e r e a r r a n g e m e n t m a y be d u e to the h i g h 
a n t i a r o m a t i c ^ ^ ^^ n a t u r e of IH - a z i r i n e . 
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- c = c - - c — c -
IH - A z r i n e 2H - A z l r l n e 
M a a a s p e c t r u m f u r t h e r d i s t i n g u i s h e d t h e two I s o m e r s 
m o r e e f f e c t i v e l y ( S c h e m e - V I ) . M a s s s p e c t r u m of p r o d u c t 
( 1 2 ) g a v e m o l e c u l a r J oti p o a k at m / z 369 ( 1 0 ) . T h e p r o m i n e n t 
f r a g m e n t Ions c o n f i r m i n g the I s o m e r i c n a t u r e of ( 1 2 ) w e r e 
o b s e r v e d at m / z 198 ( 1 5 ) ( a l p h a c l e a v a g e to the r i n g ) a l o n g 
w i t h C - N c l e a v a g e s s h o w e d the Ion p e a k at m / z 210 (10) 
and 159 ( 8 ) . T r a n a a n n u l a r f r a g m e n t a t i o n s h o w e d I s o m e r i c 
n a t u r e by g e t t i n g ion p e a k s at m / z 342 ( 1 0 ) , 198 ( 1 5 ) and 172 
(10) b e s i d e s o t h e r p e a k s at m / z 212 ( 3 0 ) , 171 ( 8 0 ) , and 157 
(15). 
R e a c t i o n of m e t h y l 9 - u n d e c y n o a t e ( 1 3 ) w i t h 3 - a m l n o - 2 -
m e t h y l - 4 - o x o q u l n a z o l l n e : 
O x i d a t i o n of 3 - a m l n o - 2 - m e t h y l - 4 - o x o q u l n a z o l I n e w i t h 
m e t h y l 9 - u n d e c y n o a t e (13) in p r e s e n c e of LTA w a s c a r r i e d out 
as d e s c r i b e d e a r l i e r . C o l u m n c h r o m a t o g r a p h i c r e s o l u t i o n of 
the r e a c t i o n m i x t u r e f u r n i s h e d p r o d u c t (14) as an 
i n s e p a r a b l e i s o m e r i c m i x t u r e . 
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f" = ™ - ( 0,^),- coov,^-
m/z 342 
-> 
197 
2 1 0 
N 
C H \- C 
\ 212 157 
y 
C H ^ - ( C H 2 ) 7 • - C O O C H 3 
1/ 
1 7 2 1 9 8 
m / z 3 6 9 ( M t ) 
V- O 
S c h e m e - V I 
LTA 
R - C = C - R ^ + Y N H 2 R 
C H 2 C I 2 
N 
/ \ 
- C - C 
1 
Y 
- R 
( 1 3 ) ( 1 4 ) 
CH, R^ =« (CH2)7 - COOCH3 
-1 It r e v e a l e d o t h e r e q u a l l y 
- 1 
R = CH 
Y = 
•3 3 
C h a r a c t e r i z a t i o n of t h e P r o d u c t ( 1 4 ) : 
M i c r o a n a l y s i s for the p r o d u c t ( 1 4 ) g a v e as C2i^H2703N3. 
IR s p e c t r u m of ( 1 4 ) also s h o w e d c h a r a c t e r i s t i c a z i r l n e ring 
v i b r a t i o n at 1770 cm 
s i g n i f i c a n t b r o a d b a n d s at 1745 and 1680 cm ( c a r b o n y l 
g r o u p s of e a t e r and q u l n a a o l i n e r i n g r e s p e c t i v e l y ) . Rn.ti<h'. 
for the p r e s e n c e of b e n z e n e r i n g w e r e o b s e r v e d at 1 6 2 5 , 1 4 4 0 , 
1170 and 790 c m ~ ^ . The a p p e a r a n c e of N M R s i g n a l s at & 7.6 -
7.3 as a m u l t l p l e t for four a r o m a t i c p r o t o n s , 2.4 a t r i p l e t 
for m e t h y l e n e p r o t o n s a l p h a to a z i r l n e r i n g , m e r g e d in 
p a r t s to the s i g n a l at 2.26 for m e t h y l e n e p r o t o n s a l p h a to 
eater c a r b o n y l g r o u p s , 2.2 a s h a r p a i n g l e t for mftthyl 
I 
p r o t o n s (CH3 - ~ 2.03 a s i n g l e t for m e t h y l 
p r o t o n s of r i n g and 1.4 a s i n g l e t for m e t h y l protons a t t a c h e d 
42 
to a z l r i n e r i n g C C H 3 - C - C - ) a l o n g w i t h u s u a l s i g n a l s 
of f a t t y a c i d e a t e r c l e a r l y eatahl iahed the £orination o£ 
i s o m e r i c a z i r i n e s ( 1 4 ) as 2 (3) - (7" - c a r b o m e t h o x y l 
h e p t y l ) - 3 ( 2 ) - m e t h y l - 2 - (2" - m e t h y l - 4" 
oitoquinaaolifiyl) 2H - a a i r i n e . 
M a s s s p e c t r u m of ( 1 4 ) f u r t h e r c o n f i r m e d t h e i s o m e r i c 
n a t u r e of t h e p r o d u c t ( S c h e m e - V I I ) . It d i d n o t s h o w t h e 
m o l e c u l a r ion p e a k at m / z 369. C h a r a c t e r i s t i c a l p h a 
c l e a v a g e to t h e a z i r i n e r i n g w e r e o b s e r v e d at m / z 212 ( 1 0 ) 
a n d 157 ( 1 0 ) , 210 ( 8 0 ) a n d 159 ( 1 0 ) (C - N c l e a v e a g e ) . T h e 
ion p e a k s at m / z 329 ( 1 0 ) , 183 ( 2 0 ) a n d 41 ( 6 0 ) f u r t h e r 
c o n f i r m e d t h e i s o m e r i c n a t u r e . T h e o t h e r ion p e a k s w e r e 
o b s e r v e r e d at 211 ( 3 0 ) , 196 ( 2 0 ) , 187 (186 + H , 3 0 ) , 156 (157 
- H , 30 ), 137 ( 1 9 6 - C O O C H 3 , 7 0 ) , 124 ( 183 - C O O C H 3 , 30 and 
54 ( 7 0 ) . 
R e a c t i o n of m e t h y l 9 - o c t a d e c y n o a t e ( 1 5 ) w i t h 3 - a m i n o - 2 -
m e t h y l - 4 - o x o q u i n a z o l i n e : 
O x i d a t i o n of 3 - a m i n o - 2 - m e t h y l - 4 - o x o q u i n a z o l i n e in 
p r e s e n c e of m e t h y l 9 - o c t a d e c y n o a t e ( 1 5 ) a n d L T A a f f o r d e d 
t h e p r o d u c t ( 1 6 ) as an i s o m e r i c m i x t u r e . 
N 
/ \ L T A 
R - C = C - R " + Y N H 2 ^ R - C - C - R-
C H 2 C I 2 I 
Y 
( 1 5 ) ( 1 6 ) 
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C -I ( C H ^ ) ^ - COOCH3 
±il 
m / z 3 6 9 ( M t , a b s e n t ) 
0 = c - o-CH, 
I I 
O 
II 
foCl 
CH-CCH^)^ 
T 
ra/z 329 
S c h e m e - V I I 
CH3 - (CH2)7 R' = (CH2)7 - COOCH3 
N 
C h a r a c t e r i z a t i o n of t h e P r o d u c t ( 1 6 ) : 
The p r o d u c t ( 1 6 ) on e l e m e n t a l a n a l y s i s g a v e c o m p o s i t i o n 
^ 2 8 ^ 4 c o r r e s p o n d i n g to its m o l e c u l a r w e i g h t . T h e IR 
s p e c t r u m of ( 1 6 ) s h o v e d a c h a r a c t e r i s t i c a b s o r p t i o n b a n d at 
1775 c m ~ ^ for C = N s t r e t c h i n g of a z i r i n e r i n g , 1740 and 
1680 c m ~ ^ for e s t e r and q u i n a z o l i n e c a r b o n y l r e s p e c t i v e l y 
and 1 5 9 5 , 1160 and 770 for a r o m a t i c r i n g . T h e N M R s p e c t r u m 
g a v e m u l t l p l e t s at 7.7 and 7.3 for q u i n a z o l i n e r i n g 
p r o t o n s , 2.4 a t r i p l e t for m e t h y l e n e p r o t o n s a l p h a to 
a z i r i n e r i n g and 2.1 a s i n g l e t for r i n g m e t h y l p r o t o n s . 
T h e s e s p e c t r a l d a t a c o u p l e d w i t h the m e c h a n i s t i c 
c o n s i d e r a t i o n i n d i c a t e d the s t r u c t u r e of p r o d u c t ( 1 6 ) as 2 ( 3 ) 
- ( 7" - c a r b o m e t h o x y h e p t y l ) - 3 (2) - o c t y l 2 - (2" -
m e t h y l - 4" - o x o q u i n a z o l i n y l ) 2H - a z i r i n e . 
M a s s s p e c t r a l f r a g m e n t a t i o n d a t a g a v e f u r t h e r p r o o f for 
t h e i s o m e r i c n a t u r e of ( 1 6 ) . T h e m a s s s p e c t r u m of ( 1 6 ) did 
n o t e x h i b i t m o l e c u l a r ion p e a k at m / z 4 6 7 . It s h o w e d two 
a l p h a c l e a v e a g e ions at m / z 354 (10) and 310 ( 2 0 ) and two 
b e t a f r a g m e n t ions at 324 ( 3 2 ) and 143 ( 2 5 ) . T h e f r a g m e n t 
44 
ions at m / z 329 ( 1 0 ) , 2 8 2 ( 1 7 ) , 1 4 0 ( 3 0 ) , 1 8 4 ( 2 0 ) h a v e f u r t h e r 
c o n f i r m e d the s t r u c t u r e . O t h e r f r a e m e n t lone o b a e r v e d w e r e 
at m / z 308 (M - C 9 H 7 N 2 0 , 1 5 ) , 295 (354 - C O O C H 3 , 4 0 ) , 280 (282 
- 2H, 1 5 ) , 269 ( 3 2 9 , C 2 H 4 O 2 , 2 5 ) 2 1 2 ( 2 0 ) , 198 ( 1 0 ) , 184 (M -
1 5 ) , 1 5 4 ( 1 8 4 - C H 2 0 , 1 0 ) and 140 ( M - C ^ 9 H 2 3 N 2 O 3 , 2 0 ) 
(Scheme - V I I I ) . 
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GH = CH - ( CI^ GOOGII^ [ 
ra/z 1^0 
m/z 329 
282 310 157 324 143 
C H 3 - ( C H ^ ) ^ / C C y C H f ( C H ^ ) , - C O O C H , 
113 ^ 3 5 4 
3 0 8 
184 
y 
159 / m / z 467 (wt, a b s e n t ) 
C CH 
Y 
1 9 8 
N 
Y - CH CH. 
m/z 212 
Y ^ 
3 Scheme-VIII 
C H A P T E R - 4 
T H E O R E T I C A L 
P r e p a r a t i o n o£ N - B u t y r o l a c t o n e a and T h i o l a c t o n e a 
- B u t y c o l a c t o n e a 
- B u t y r o l a c t o n e a a r e k n o w n for the a n t l f u n g a l ^ ^ , 
a n t h e l m i n t i c ^ ^ , a n t i c o n v u l a a n t ^ ^ s e d a t i v e , h y p n o t i c ^ ^ a g e n t 
for s t i m u l a t i n g m i c r o o r g a n i s m in p r o d u c i n g k n o w n a n t i b i o t i c -
4 8 
s t a p h y l o m y c i n , a n t i c a n c e r , a n t i b a c t e r i a l and 
4 9 
a n t i h y p e r t e n s i v e p r o p e r t i e s . N a t u r a l l y o c c u r r i n g 
a n t i f u n g a l c o m p o u n d s like a n e n a c i o l i d e , i s o a n e n a c i o l i d e 
and c a n a d e n a o l i d e h a v e b u t y r o l a c t o n e r i n g in t h e i r frame 
w o r k ^ ^ . V a r i o u e t y p e s of l o w e r f a t t y l a c t o n e s are also 5 2 5 3 
r e p o r t e d as p e r f u m e s and f l a v o u r i n g m a t e r i a l s ' 
S y n t h e s e s of l a c t o n e s are w e l l known^^"*^^ . P r e p a r a t i v e 
m e t h o d s of ^ - l a c t o n e s from l o w e r fatty a c i d s and e p o x i d e s 
w e r e r e p o r t e d 
R e c e n t l y a v a r i e t y of n e w Y - b u t y r o l a c t o n e s w e r e 
o b t a i n e d by h y d r o g e n a t i o n and c y c l i z a t i o n of u n s a t u r a t e d acid 
in v a p o u r p h a s e w i t h inol:al c a t a l y s t . An o x i d a t i v e 
c y c l i z a t i o n m e t h o d for the p r e p a r a t i o n of V - l a c t o n e from 
s a t u r a t e d a n d / o r u n s a t u r a t e d c a r b o x y l i c a c i d s in the p r e s e n c e 
of a l k a l i m e t a l ions^^'^"* or a m o n i u m p e r o x y s u l p h a t e in CuCl 2 
51 6 3 
w a s also r e p o r t e d ' 
46 
CH3CN ^ o 
R = H , C H 3 , O C H 3 , B r , CI 
C A N = Cet-lc A m m o n i u m N i t r a t e . 
B y c o n d e n s i n g d l a c e t o n e a l c o h o l w i t h a l k y l s u b s t i t u t e d 
c y a n o a c e t i c e s t e r s g a v e S - l a c t o n e * ^ ^ . D l h y d r o x y c o m p o u n d on 
o x i d a t i o n w i t h K M n O ^ y i e l d e d V-iactone*^^ . T h e s u b s t i t u t e d 
6 A 
l a c t o n e s w e r e o b t a i n e d f r o m t h e r e a c t i o n of h a l o g e n 
s u b s t i t u t e d c o m p o u n d s w i t h V - k e t o a c i d s . L a c t o n e s w e r e a l s o 
s y n t h e s i z e d a c e t y l e n l c a c l d ^ ' . F r o m N - l o d o a m i d e / N -
c h l o r o a m l d e , "/-lactones w e r e s y n t h e s i z e d b y t h e r m o l y s i s or 
7 0 71 
p h o t o c h e m i c a l t r a n s f o r m a t i o n ' . Trans - C 2 - d e c e n y l ) 
s u c c i n i c a n h y d r i d e w e r e r e d u c e d w i t h s o d i u m b o r o h y d r l d e In 
d i m e t h y l m e t h a n o l at r o o m t e m p e r a t u r e to a f f o r d "/ ~ 
7 2 
b u t y r o l a c t o n e a . 1 - B u t y r o l a c t o n e s w a s p r e p a r e d f r o m m a l e l c 
a n h y d r i d e or s u c c i n i c a n h y d r i d e in p r e s e n c e of m e t a l 
7 3 
c a t a l y s t . S i m p l e k e t o a c i d on c y c l i z a t l o n w i t h H C H O a n d 
H e C H O e a v e f - l a c t o n e ^ ^ . On h e a t i n g a c y l a t e e s t e r w i t h a l c o h o l 
a n d t - b u t y l p e r o x l d e ^ ^ a n d a l l y l l c 4 - p e n t y n o a t e s 
7 6 c y c l i z a t i o n , a l k y n o l c a c i d s w i t h P h S C I / P h S e C l in p r e s e n c e 
7 7 
of IICI a n d E t 3 N a f f o r d e d l a c t o n e s . T h e cis a n d irans 
l a c t o n e s w e r e p r e p a r e d by s o d i u m b o r o h y d r l d e r e d u c t i o n of 
o l e f i n l c a c i d w i t h a l d e h y d e ^ ® . In o u r l a b o r a t o r y Y - b u t y r o -
47 
l a c t o n e s w e r e p r e p a r e d b y t h e r e a c t i o n of u n d e c e n o i c acid and 
S 2 83 
m a g n e s e t r i a c e t a t e or lead t e t r a c e t a t e ' 
C y c l o p e n t a d i o n e : 
F i v e m e m b e r c y c l i c s a t u r a t e d c o m p o u n d h a v i n g two 
c a r b o x y l g r o u p s a t t a c h e d to it is c a l l e d c y c l o p e n t a d i o n e . 
C y c l o p e n t a d i o n e and c y c l o p e n t a n o n e w e r e s u c c e s s f u l l y p r e p a r e d 
b y r e a c t i n g a l d e h y d e and s h o r t c h a i n a l p h a , b e t a u n s a t u r a t e d 
84 e s t e r s . P r o s t a g l a n d i s s y n t h o n , 2 - ( w - c a r b o x y h e x y l ) 
c y c J o p e n t e n o n e , h a s b e e n c o n v e n i e n t l y c o n v e r t e d from 
55 88 
u n d e c y l e n i c acid in s e v e r a l s t e p s ' . T r e a t m e n t of d i o i c 
o c 
acid w i t h acid c h l o r i d e in p r e s e n c e of A I C I 3 , p e n t e n o l i d e s 
ft ^ 
and M e 3 C 0 0 K w i t h t r i e t h y l a m i n e and h y d r o x y c y c l o p e n t e n e 
8 7 
c a r b o x y l a t e in a c i d i c m e d i u m g a v e a c y c l o p e n t a n e d i o n e 
d e r i v a t i v e s . Q u a n t i t a t i v e y i e l d of c y c l o p e n t a d i o n e w a s 
r e p o r t e d by r e f l u x i n g ® ^ E t C O C H 2 C H 2 C O 2 E t w i t h N a O M e - M e O H in 
x y l e n e M e 2 S 0 . 
C y a n o c y l o p e n t e n o n e d e r i v a t i v e w a s o b t a i n e d from t r i o n e 
in t h r e e s t e p s . In this r o u t e h y d r o c y n a t i o n of 2 - a l k y l - 3 -
m e t h o x y 4 - h y d r o x y - 2 - c y c l o p e n t e n o n e w i t h d i e t h y l a l u m i u m 
9 0 
c y a n i d e w a s a k e y s t e p . A t t e m p t s w e r e m a d e to u t i l i z e the 
c y a n o c y c l o p e n t e n o n e as a s t a r t i n g m a t e r i a l for the t o t a l 
synthcf'.Ja of p r o s t a g l a n d i n - F^ (PGFj^) or p r o s t a g l a n d i n - Ej^  
( P G E j ) w h i c h are n o w k n o w n to be p h y s i o l o g i c a l l y I m p o r t a n t 
l i p i d s , w i d e l y d i s t r i b u t e d in n a t u r e and to show d i v e r s e 
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p h a r m a c o l o g i c a l p r o p e r t i e s . S e v e r a l o t h e r m e t h o d s for t h e 
a y n t h e s l a of c y c l o p e n t e n e d l o n e and c y c l o p e n t a d i o n e s t a r t i n g 
from e a s i l y a c c e s s i b l e t r i o n e s ( 3 - a l k y l - l , 2 , 4 -
c y c l o p e n t a n e t r i o n e , o c c u r i n g in enol f o r m ) w e r e also 
0 2 
descrlb«<) R a s e c a t a l y s e d a l d o l c o n d e n s a t i o n of 
9 3 9 4 a l d e h y d e , k e t o n e s and the a l k y l a t i o n of c y c l o p e n t a d i o n e 
w i t h butyliodidf! in p r e s e n c e of K2CO3 in d i m e t h y l f o r m a m i d e 
9 5 (DriF) g a v e m e t h o x y c y c l o p e n t a n o n e . S u b s t i t u t e d 1,3-
c y c l o p e n t o n e d i o n e m a y be e a s i l y o b t a i n e d by b a s e i n d u c e d 
9 6 
c y c l i z a t i o n of - k e t o e s t e r . 2 - H y d r o x y c y c l o b u t a n o n e 
u n d e r g o e s r i n g e x p a n s i o n to s u b s t i t u t e c y c l o p e n t a n e 1,3-
9 8 
d i o n e s in p r e s e n c e of s i l v e r ion 
The l o n g - c h a i n f a t t y c o m p o u n d s w e r e c y c l i z e d and g a v e 
q u a n t i t a t i v e y i e l d s and s h o w e d v a r i o u s a c t i v i t i e s . K e e p i n g 
in v i e w t h e s e p o i n t s , the r e a c t i o n of a l p h a , b e t a u n s a t u r a t e d 
f a t t y acid w i t h v a r i o u s r e a g e n t s w e r e c a r r i e d out in the 
p r e s e n t s t u d y and t h e r e s u l t s of t h e s e r e a c t i o n s are 
d i s c u s s e d . 
T h i o l a c t o n e : 
T h i o l a c t o n e s are u s e f u l i n t e r m e d i a t e for b a c t e r i c i d e s , 
a n t i i n f l a m m a t o r y a g e n t s ^ ^ ^ , a n t i c o n v u l s a n t a n d a n t i b i o t i c 
C i ) - t h i o l a c t o m y c l i n ^ ^ ^ ' ' . T h e i r p h a r m a c e u t i c a l 
a c c e p t a b l e s a l t s w e r e p r e p a r e d as b l o o d p l a t e l e t a g g r e g a t i o n 
inhibil.or u s e f u l as ant i t h r o m b o i t ics^ ^ ^ . 
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S y n t h e s i s of t h i o l a c t o n e w a s d o n e by h e a t i n g 
104 
t e t r a h y d r o - t h i e n o p y r i d l n o n e and a l c o h o l and c h l o r o 
d e r i v a t i v e in p r e s e n c e of A m b e r l y s t - l 5 Ion e x c h a n g e r e s i n ^ ^ ^ 
and w i t h t r i e t h y l a m i n e and HgS^ ' ^ • . D i e t h y l m a l o n a t e 
Is c o n v e r t e d to t h i o l a c t o n e In p r e s e n c e of s o d i u m e t h o x l d e in 
ethanol Y - b u t y r o l a c t o n e r e a c t e d w i t h M e C o N M e 2 g a v e 
t h i o l a c t o n e a n d a g a i n t r e a t m e n t - b u t y r o l a c t o n e w i t h 10 7 
P h C H 2 S N a and C C F 3 C O ) 2 0 g a v e t h i o l a c t o n e . A c i d c o n t a i n i n g 
•i rt A 
s u l p h u r w a s also c o n v e r t e d into t h i o l a c t o n e s 
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D I S C U S S I O N 
P r e p a r a t i o n o£ m e t h y l 4 - o x o h e x a d e c a n o a t e ( 1 9 ) : 
M e t h y l 4 - o x o h e x a d e c - 2 ( E ) - e n o a t e ( 1 8 ) w h e n h y d r o g e n a t e d 
in p r e s e n c e of 10% p a l l a d i u m c h a r c o a l at 25 ps< for 4 h r . 
g a v e a w h i t e a o l i d p r o d u c t . A f t e r f i n a l f i l t e r a t i o n and 
f r a c t i o n a t i o n o v e r a l l l c a gel c o l u m n , t h e p r o d u c t ( 1 9 ) w a s 
o b t a i n e d in 70% y i e l d . 
C H 3 - ( C H 2 ) i i - CH2 - CH = CH - C O O C H 3 
( 1 7 ) C r O j / A c O H 
CH3 - (CH2)ii - y - CH = CH - C O O C H 3 
o i 
(18) P d / C , H 2 
o -y 
II 
CH3 - (CH2)ii - C - CH2 - CH2 - C O O C H 3 
( 1 9 ) 
C h a r a c t e r i z a t i o n of P r o d u c t ( 1 9 ) 
T h e c o m p o u n d (19) r e s p o n d e d DNP t e s t p o s i t i v e for 
c h e m i c a l e v i d e n c e of 0 x 0 f u n c t i o n . M i c r o a n a l y s i s of c o m p o u n d 
( 1 9 ) c o r r e s p o n d e d to the f o r m u l a Cj^7H3203. The IR s p e c t r u m 
g a v e c h a r a c t e r i s t i c b a n d s at 1735 and 1700 cm ^ for ester 
c a r b o n y l and I s o l a t e d c a r b o n y l g r o u p r e s p e c t i v e l y . Its NMR 
s p e c t r u m s h o w e d a t r i p l e t at ^ 2.64 (J=4 H z ) i n t e g r a t i n g for 
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four p r o t o n s of C-2 and C - 3 m e t h y l e n e and a n o t h e r t r i p l e t at 
2.45 ( J = 7 H 2 ) for C - 5 m e t h y l e n e p r o t o n s b o o l d e a the u s u a l 
fatty e a t e r s i g n a l s . On t h e b a s i s of a b o v e d a t a s t r u c t u r e 
(19) w a s a s s i g n e d as m e t h y l 4 - o x o h e x a d e c a n o a t e . 
R e a c t i o n o£ m e t h y l 4 - o x o h e x a d e c a n o a t e ( 1 9 ) w i t h s o d i u m 
b o r o h y d r i d e : 
U h e n m e t h y l 4- o x o h e x a d e c a n o a t e ( 1 9 ) w a s s t i r r e d w i t h 
s o d i u m b o r o h y d r i d e in e t h a n o l i c s o d i u m h y d r o x i d e a f f o r d e d a 
s o l i d p r o d u c t ( 2 0 ) . 
C h a r a c t e r i z a t i o n of P r o d u c t ( 2 0 ) : 
C o m p o u n d ( 2 0 ) w a s a n a l y s e d for Its IR 
s p e c t r u m d i s p l a y e d b a n d at 1765 cm ^ for - l a c t o n e c a r b o n y l 
f u n c t i o n . T h e N M R d i s p l a y e d two c h a r a c t e r i s t i c m u l t i p l e t s 
CH3 - (CH22)ii - C - CH2 - CH2 - COOCH3 
O 
( 1 9 ) N a B H ^ . N a O H 
CH3 - ( CH2 ) 1 
( 2 0 ) 
at ^ 4.49 for r i n g m e t h i n e p r o t o n and 2.74 - 2.1 for r i n g 
m e t h y l e n e p r o t o n s . On the b a s i s of a b o v e e v i d e n c e c o m p o u n d 
( 2 0 ) w a s f o r m u l a t « d as ^ - d o d e c y l - / - b u t y t r o l a c t o n e . 
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Maaa spectrujii of p r o d u c t (20) h a a further a t r e n g t h e n e d 
the f o r m u l a t e d a t r u c t u r e by a h o w i n g m o l e c u l a r ion p e a k at 
ffl/z 254 (25) a l o n g w i t h an Ion at 255 (M + 1 , 2 ) . The 
c h a r a c t e r i a t l c m a a a f r a g m e n t a are a h o w n In the a c h e m e ( I X ) . 
The a t r u c t u r e r e v e a l i n g f r a g m e n t a w e r e o b s e r v e d at m/7. 113 
( M - 1 4 1 , 4 0 ) , 99 ( M - 1 5 5 , 1 0 ) and 85 ( M - 1 6 5 , 1 0 0 ) . O t h e r u a u a l 
fragmenta w e r e o b a e r v e d at m / z 236 (M - H 2 O , 6 0 ) , 225 (M-
C 2 H 5 , 1 0 ) , 211 (M- C3 Hy , 1 0 ) , 195 (M- C H 3 - C H 2 -C=(:H2 , 10), 
1 6 8 ( M - 8 6 , 1 0 ) , 1 5 4 ( M - 1 0 0 , 2 0 ) and 1 4 0 ( M - 1 1 4 , 3 4 ) . 
R e a c t i o n of m e t h y l 4 - o x o h e x a d e c a n o a t e (19) w i t h a o d i u m 
e t h o x i d e : 
M e t h y l 4 - o x o h e x a d e c a n o a t e (19) r e a c t e d p r o m p t l y w i t h 
a o d l u m e t h o x i d e In p r e a e n c e of b o i l i n g t o u l e n e . 
0 
II 
CH3 - ( C H 2 ) i o - CH2 - c - CH2 - C H 2 - COOCH3 
(19) 
O 
// 
N a O E t , T o u l e n e 
\\ 
0 (21) 
C h a r a c t e r i z a t i o n of P r o d u c t (21) : 
The e l e m e n t a l a n a l y s i a of p r o d u c t (21) c o r r e s p o n d e d to 
f o r m u l a Cj^^ H 2 Q O 2 . The d i a g n o a t l c IR band at 1725 and 
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- I -
m / z 8 5 
O 
H 2 C -
m / z 1 5 5 
m / 2 1 5 9 
rn/z 2 
m , i/z 99 
0 
n 
H C = C H — C - O H 
m / z 7 2 
R = - ( C H 2 ) 9 — C H 3 
/ 
H o C 
C H 2 
m / z 1 1 3 
S C H E M E - IX 
a n o t h e r at 1695 cm-l for r i n g c a r b o x y l g r o u p s . T h e 
a p p e a r a n c e of two b a n d s in c a r b o n y l r e g i o n is due to 
kftloenol t a u t o m e r i c forms of b e t a - d i k e t o n e e . T h e b r o a d b a n d 
w a s o b s e r v e d at 3000 d u e to b o n d e d h y d r o x y g r o u p . The N M R 
s p e c t r u m e x h i b i t e d s h a r p s i n g l e t p e a k at ^ 2 . 6 for four 
m e t h y l e n e p r o t o n s of the r i n g and 2.2 - 2.45 as a m u l t i p l e t 
for m e t h y l e n e p r o t o n s a l p h a to the r i n g . T h e m e t h i n e p r o t o n 
w a s n o t free d u e to t a u t o m e r i z a t i o n and h e n c e not o b s e r v e d in 
N M R s p e c t r u m . On t h e b a s i s of a b o v e s p e c t r a l 
c h a r a c t e r i s t i c s t h e c o m p o u n d (21) w a s c h a r a c t e r i z e d as 2-
u n d e c y l - 1 , 3- c y c l o p e n t a n d i o n e . 
The c o n f i r m a t o r y e v i d e n c e for p r o d u c t ( 2 1 ) w a s 
f u r n i s h e d by its m a s s s p e c t r u m . M o l e c u l a r ion p e a k o b s e r v e d 
at m / z 252 ( 3 0 ) a l o n g w i t h ions at 263 (M + 1, 2 0 ) and 251 
( M - 1 , 5 ) . T h e s t r u c t u r e r e v e a l i n g f r a g m e n t s w e r e o b s e r v e d at 
m / z 197 ( 9 6 ) and 97 ( 1 0 0 ) . T h e o t h e r f r a g m e n t ions w e r e 
s h o w n in the s c h e m e (X) at m / z 179 ( M - C ^ H y ^ l G ) , 155 (10) 
1 4 1 ( 1 2 ) , 1 2 6 ( M - C 9 H i 0 , 9 S ) a n d 1 1 1 ( 1 7 ) . 
R e a c t i o n of c o m p o u n d (21) w i t h b o r o n t r i c h l o r l d e in m e t h a n o l 
2- u n d e c y l - 1 , 3 - C y c l o p e n t a n d l o n e ( 2 1 ) r e a c t e d q u i c k l y 
w i t h 10% b o r o n t r i c h l o r l d e in m e t h a n o l to g i v e enol ether 
( 2 2 ) . 
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o o 
C H 2 
m / 2 111 m / z 9 7 
z 
m / z 2 5 2 ( M ' ) 
R C H 2 — C H = r C = O H 
m / z 1 9 7 
- ( C H 2 ) 9 ^ C H 3 
S C H E M E - X 
C h a r a c t e r i s a t i o n of P r o d u c t C Z Z ) : 
T h i s c o m p o u n d w a s a n a l y s e d for Cj^y ^ 3 0 ^ 2 ' ^^ 
s p e c t r u m of c o m p o u n d ( 2 2 ) g a v e a w e a k band at 1660 for 
v i n y l g r o u p and 1200 cm ^ for ether l i n k a g e a l o n g w i t h u s u a l 
c a r b o n y l s i g n a l at 1700 The N M R e x h i b i t e d a s h a r p 
s i n g l e t at ^ 3 . 6 2 for m e t h o x y p r o t o n s , a t r i p l e t at 2.53 for 
ring m e t h y l e n e p r o t o n s a l p h a to c a r b o n y l g r o u p and t r i p l e t at 
2.38 (J = 6.5 H z ) for ring m e t h y l e n e p r o t o n s a l p h a to 
o l e f i n i c g r o u p . On the b a s i s of a b o v e s p e c t r a l d a t a the 
s t r u c t u r e (22) w a s a s s i g n e d as 2 - u n d e c y l - 3 - m e t h o x y c y c l o p e n t -
2 - e n - l - o n e . 
R e a c t i o n of m e t h y l 1 0 , 1 1 - e p o x y u n d e c a n o a t e ( 2 3 ) w i t h 2-
m e r c a p t o a c e t i c a c i d : 
M e t h y l 'lO, 1 1 - e p o x y u n d e c a n o a t e ( 2 3 ) w a s a l l o w e d to 
r e a c t w i t h 2 - m e r c a p t o a c e t i c acid in c h l o r o f o r m . T h e r e a c t i o n 
m i x t u r e w a s w o r k e d u p . C o l u m n c h r o m a t o g r a p h i c p u r i f i c a t i o n of 
c r u d e m i x t u r e y i e l d e d two p r o d u c t s ( 2 4 , 2 5 ) . 
CH2 - CH - ( C H 2 ) Q - C O O C H 3 
( 2 3 ) 
HSCH2COOH, CHCI3 
OH/OCOCH2SH 
>—(CH2)8 - COOCH3 CH2 - CH - (CH2)a - COOCH3 
Q-' + OCOCH2SH/OH 
o 
\ — ( C H 2 ) e - C 0 0 C H 3 
(24) (25) 
55 
C h a r a c t e r i s a t i o n of P r o d u c t ( 2 4 ) 
E l e m e n t a l analyetia of ( 2 4 ) c o r r e a p o n d e d to f o r m u l a 
^ 1 4 ^ 2 4 ^ 4 ^ " ^^ s p e c t r u m e x h i b i t e d a s t r o n g band at 1745 and 
1735 cm ^ for l a c t o n e c a r b o n y l and ester c a r b o n y l 
r e s p e c t i v e l y . T h e NUR s h o w e d a c h a r a c t e r i s t i c m u l t i p l e t 
s i g n a l at S> 4.04 i n t e g r a t e d for m e t h i n e p r o t o n of r i n g . In 
a d d i t i o n to u s u a l ester and c h a i n , t h e N M R also e x h i b i t e d a 
s h a r p s i n g l e t at 3.1 for m e t h y l e n e p r o t o n s p r e s e n t in b e t w e e n 
r i n g c a r b o n y l and s u l p h u r and a d o u b l e t at 2.6 (J = 4 H z ) 
for C -11 m e t h y l e n e p r o t o n s . T h e s e d a t a e s t a b l i s h e d the 
s t r u c t u r e (24) as m e t h y l 10,11 - t h i o l a c t o n e u n d e c a n o a t e . 
M a s s s p e c t r u m of ( 2 4 ) f u r t h e r s t r e n g t h e n e d the 
f o r m u l a t e d s t r u c t u r e . It s h o w e d m o l e c u l a r ion p e a k at m / z 
288 (10) a l o n g w i t h ions at 289 ( M + 1 , 1 0 ) and 286 ( n - 2 H , l U ) . 
C h a r a c t e r i s t i c m a s s f r a g m e n t ions w e r e o b s e r v e d at 229 (M 
C H 3 C O O , 30),214 (M- 74 M c L a f f e r t y c l e a v a g e , 2 5 ) , 200 (214 -
C H 2 , 4 0 ) and 182 ( 214 - S , 1 0 ) . A l p h a c l e a v a g e of 
t h i o l a c t o n e r ing m o i e t y w a s a l s o o b s e r v e d at 170 (20) w h i c h 
s h o w s t h e p o s i t i o n of ring at C j ^ q - C j ^ j ^ . O t h e r p r o m i n e n t 
p e a k s w e r e p r e s e n t at m / z 215 ( 1 0 ) , 21-^ 1 (215 - H , 2 0 ) , 201 
( 1 0 ) , 200 (201 - H , 4 0 ) , 169 ( 1 0 0 ) and 117 ( 1 0 ) ( S c h e m e -
X I ) . 
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117 
- H 
170 ^169 
CH^ - CH 4 
/ 
S o 
ANP 
CH, 
o V 
// 
o 
229 
215 
CH - ( CI^)^ 
S 
/ 
COOCH, 
CI^ - CI^ 
m/z 288 ( Mt) 
COOCH, 
S c h e m e - X I 
C h a r a c t e r i z a t i o n of P r o d u c t ( 2 5 ) : 
The e l e m e n t a l a n a l y s i s of t h e c o m p o u n d ( 2 5 ) 
c o r r e s p o n d e d to f o r m u l a Cj^ S . IR s p e c t r u m of the 
c o m p o u n d h a s I l l u s t r a t e d a c o u p l e of i m p o r t a n t b a n d s at 3500 
an<! 1 745 c m ~ ^ for h y d r o x y and c a r b o n y l g r o u p s . T h e N M R 
s p e c t r u m s h o w e d a p e a k at 4.9 as a m u l t l p l e t for m e t h i n e 
p r o t o n (CH - 0 ) , and a d o u b l e t at 4.6 (J = 3 H z ) for 
m e t h y l e n e p r o t o n s a t t a c h e d to o x y g e n (CH2 - 0 ) . A b r o a d 
s i n g l e t at 4.0 for m e t h e l e n e p r o t o n s a t t a c h e d to s u l p h u r 
( C H 2 - S H ) . The s u l p h u r p r o t o n and h y d r o x y p r o t o n a p p e a r e d at 
3.9 and at 3.7 r e s p e c t i v e l y . B o t h a r e D2O e x c h a n g e a b l e . On 
the b a s i s of t h e s e d a t a c o m p o u n d ( 2 5 ) w a s c h a r a c t e r i s e d as 
methyl 11 (10) - a c e t o m e t h y l m e r c a p t a n - 10 ( 1 1 ) - h y d r o x y 
u n d e c a n o a t e. 
M a s s s p e c t r u m of (2h) w a s d e p r i v e d of m o l e c u l a r ion 
p e a k at m / z 3 0 6 . The ion p e a k at m / z 200 due to loss of 
m e t h y l m e r c a p t o a c e t a t e (ri-C3H^02S, 2 0 ) i n s c h e m e - ( X I I ) . 
H o w e v e r the d i a g n o s t i c m a s s J one w e r e o b s e r v e d at m / z 201 (M 
- 1 0 5 , 10) and M c L a f f e r t y c l e a v a g e at 191 (M - 1 1 5 , 2 0 ) . In 
a d d i t i o n to t h e s e d i a g n o s t i c ion p e a k s w e r e o b s e r v e d at m / z 
275 ( 1 0 ) p r o v e the i s o m e r i c n a t u r e b e s i d e s the o t h e r 
s i g n i f i c a n t m a s s ions w e r e p r e s e n t at m / z 243 (275 - 3 2 , 
1 0 ) , 115 ( 2 0 ) , 171 ( t O ) , 169 (201 - 3 2 , 9 6 ) , 1 3 5 ( 1 0 ) , 114 
( 1 0 ) , 110 (109 + H , 1 5 ) , 109 (10) and 105 ( 1 2 ) . 
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- H 
105 
O C O C H 2 S H 
13 5 
O C O C H ^ S H 
CH^ - C H ~ ( C H , ) - R 
O H _ 
2 7 5 
m/z 306 (Mt, absent) 
R = ( C H 2 ; 4 - C 0 0 C H 3 
Scheme-XII 
R e a c t i o n o£ m e t h y l 9, 10 - e p o x y - o c t a d e c a n o a t e (26) w i t h 
2-inercaptoacetlc a c i d . 
M e t h y l 9, 10 - e p o x y - o c t a d e c a n o a t e (26) w&a t r e a t e d w i t h 
2-it\ercaptoacetlc acid In chloroforin as d e s c r i b e d e a r l i e r . 
The p r o d u c t s (27, 28) w e r e Isolated by s l l l c a g e l column 
c h r o m a t o g r a p h y . 
CH3 - (CH2)7 - CH - CH - (CH2)7 " COOCH3 
(26) 0 
HS - CHgCOOH, C H C I 3 
CH3 - (CH2)7 - CH - CH - (CH2)7 - COOCH3 Q 
CH3 - (CH2)7 - CH - CH - (CH2)7 - COOCH3 
^ (27) 
H S C H , O C O / H O O + 
' I 
CH3 - (CH2)7 - CH - CH - (CH2)7 - C O O C H 3 
O C O C H 2 S H / O H 
(28) 
C h a r a c t e r i z a t i o n of P r o d u c t (27) : 
The compound (27) was a n a l y s e d for C21 H3a S . Its IR 
ispectrum exhibited two c h a r a c t e r i s t i c bands In the r e g i o n of 
1725 and 1745 cm ^ for ester as well as t h J o l a c t o n e ring 
c a r b o n y l g r o u p s . The NMR a b s o r p t i o n at ^ 4 . 0 m u l t i p l e t 
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i n t e g r a t i n g m e t h i n e p r o t o n s ( C H - S , C H - 0 ) and a s i n g l e t at 3.4 
for m e t h y l e n e p r o t o n s p r e s e n t in the r i n g . On the b a s i s of 
t h e s e d a t a c o m p o u n d (27) wa« fot-imtlated as m e t h y l 9, 10 
t h i o l a c t o n e - o c t a d e c a n o a t e . 
M a s s s p e c t r u m of the c o m p o u n d ( 2 7 ) d i d n o t show t h e 
m o l e c u l a r ion p e a k at m / z 3 8 6 . It h a s ion p e a k at m / z 352 
due to loss of h y d r o g e n s u l p h i d e (M - H2 S , 1 0 ) s h o w n in 
s c h e m e ( X I I I ) . T h e f r a g m e n t ions at m / z 273 ( 1 0 ) , 229 ( 1 0 ) , 
157 ( 1 0 ) and 113 (10) e s t a b l i s h e d t h e p o s i t i o n of r i n g at 
C - 9 and C - 1 0 . The p e a k s at m / z 216 ( 1 0 ) and 172 ( 1 5 ) w e r e 
o b s e r v e d to s h o w the i s o m e r i c n a t u r e . T h i o l a c t o n e r i n g 
c l e a v a g e s h o w e d ion p e a k s at m / z 260 ( 1 0 ) , 216 ( 4 0 ) , 170 (10) 
and 126 ( 4 0 ) b e s i d e s o t h e r p e a k s at m / z 261 ( 3 0 ) , 244 ( 4 0 ) , 
214 (273 + C 0 0 C H 3 , 3 5 ) , 1 8 7 ( 2 4 8 - 6 1 , 1 0 0 ) , 155 (157 - 2 H , 
8 0 ) and 129 ( 1 0 ) . 
C h a r a c t e r i z a t i o n of P r o d u c t ( 2 8 ) : 
The c o m b u s t i o n d a t a of c o m p o u n d ( 2 8 ) w a s e q u i v a l e n t to 
f o r m u l a C g i H ^ g O ^ S . Its IR s p e c t r u m e x h i b i t e d c h a r a c t e r i s t i c 
b a n d s of h y d r o x y g r o u p as w e l l as r i n g c a r b o n y l g r o u p at 3350 
and 1720 c m ~ ^ r e s p e c t i v e l y . T h e NMR s h o w e d a b r o a d 
u n r e s o l v e d s i g n a l from 4.1 - 3 . 3 , w h i c h w a s p a r t l y m e r g e d 
w i t h a s t r o n g s i n g l e t eater p r o t o n s at 3 . 6 , is a s s i g n e d for 
six p r o t o n s . T h e s e d a t a w e r e c o n s i s t e n t w i t h (the s t r u c t u r e 
of (28) f o r m u l a t e d as m e t h y l 9 ( 1 0 ) - h y d r o x y - 1 0 ( 9 ) 
a c e t o m e t h y l m e r c a p t a n o c t a d e c o n o a t e . F u r t h e r s t r u c t u r e 
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R - CH 
t S CH. 
R' - CH 
t s CH, 
m / z 172 m/z 216 
- 6 0 
1 1 3 ' 2 7 3 1 2 6 1 7 0 22 9 ^ ^ 1 5 7 } 91 
260 
R = CH3^-CH2)7 
R ' = C C H 2 ; y - C O O C H 3 
CH 
o 
o 
Scheme-XIII 
cn R 
m/z 536 
( 2 8 ) w a s s t r e n g t h e n e d by m a s s s p e c t r u m w h i c h did n o t s h o w 
m o l e c u l a r ion p e a k at m / z 404 ( M ^ ) , b u t t h e ion p e a k o b s e r v e d 
at m / z 356 ( 1 0 ) d u e to t h e loss of m e t h y l m e r c a p t a n (M 
C H 3 S H ) . T h e fitaaa ion p e a k s at m / z 261 ( 1 0 ) , 217 (10) 187 ( 1 0 ) 
and 143 ( 1 0 ) e s t a b l i s h e d the i s o m e r i c s t r u c t u r e of ( 3 9 ) . 
( s c h e m e - X I V ) 
R e a c t i o n of m e t h y l 1 2 , 13 - e p o x y - 9 - o c t a d e c e n o a t e ( 2 9 ) 
w i t h 2 - m e r c a p t o a c e t i c a c i d ; 
M e t h y l 1 2 , 13 - e p o x y - 9 - o c t a d c c e n o a t e ( 2 9 ) w a s a l l o w e d 
to r e a c t w i t h 2 - m e r c a p t o a c e t i c acid u n d e r s i m i l a r 
c o n d i t i o n s s t a t e d e a r l i e r . T h e two p r o d u c t (30, 3 1 ) w e r e 
I s o l a t e d and p u r i f i e d by c o l u m n c h r o m a t o g r a p h y . 
R -
R = 
R - CH - CH 
\ / 0 
(29) 
R 
CH - CH - R . 
. > 
\ 
- C H - C H - R. 
O s 
tt 
o 
s K 
R 
HSCHgCOOH, C H C I 3 
OH/OCOCH2SH 
CH - CH ~ R ' 
I 
OCOCHgSH/OH 
( 3 1 ) 
( 3 0 ) 
CH3 - (CH2)4 
CH2 - CH = CH - ( C H 2 ) 7 - COOCH3 
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R ' - CH = OH _ CH = 0 - COCH^SH 
m/z 187 m/z 261 
Z4-6 
OH/OCOCH^SH 
I — 
H - CH - CH -/ R'"!^ 
. OCOCH^SH/OH ^ 
m/z 404 (Mt, absent) 
R - CH - 0 - COCH2SH R - CH = CH 
m/z 217 m /z 143 
R = CH3-(CH2)7 
R ' = (CH2)-7-C00CH3 
Scheme-XIV 
C h a r a c t l z a t i o n of P r o d u c t ( 3 0 ) : 
E l e m e n t a l a n a l y s i s of ( 3 0 ) c o r r e s p o n d e d to f o r m u l a 
^^ s p e c t r u m s h o w e d two c h a r a c t e r i s t i c b a n d s 
at 1740 and 1610 cm ^ for r i n g c a r b o n y l and c a r b o n c a r b o n 
d o u b l e b o n d f u n c t i o n r e s p e c t i v e l y . N M R d i s p l a y e d t h r e e 
d i s t i n c t m u l t i p l e t a c e n t r e d at 5 5.5 , 4.0 and 3.5 w h i c h w e r e 
a s s i g n e d to o l e f i n i c p r o t o n s and two m e t h i n e p r o t o n s , o n e 
a t t a c h e d to o x y g e n and o t h e r to s u l p h u r r e s p e c t i v e l y . A 
s i n g l e t is also o b s e r v e d at 3.6 for m e t h y l e n e p r o t o n s of 
r i n g m o i e t y . T h e s e d a t a c h a r a c t e r i s e d the p r o d u c t (30) as 
m e t h y l 1 2 , 1 3 - t h i o l a c t o n e - 9- o c t a d e c e n o a t e . 
M a s s s p e c t r u m of ( 3 0 ) g a v e m o r e i n f o r m a t i o n to c o n f i r m 
the p r o d u c t . It did n o t s h o w the m o l e c u l a r ion p e a k at m / z 
3 8 4 . The ion p e a k w a s at m / z 353 ( 1 0 ) d u e to loss of m e t h o x y 
g r o u p (M -- CH3 0 , 1 0 ) and 354 (M-OCH2 , 2 0 ) . T h e m a s s ion 
p e a k s at m / a 187 ( 1 0 ) and 313 (30) c o n f i r m e d r i n g at C - 1 2 
and C - 1 3 . T h e c h a r a c t e r s t J c « p e a k s at m / z 255 ( 8 0 ) and 130 
( 1 0 ) w e r e o b s e r v e d to s h o w i s o m e r i c n a t u r e , b e s i d e s o t h e r 
p e a k s at 201 ( 1 0 ) , 197 ( 2 0 ) and 1 2 9 ( 3 0 ) w e r e p r e s e n t (scheme-
X V ) . 
C h r a c t e r i z a t l o n of P r o d u c t (31): 
The c o m p o n d ( 3 1 ) w a s a n a l y s e d for C 2 1 H 3 Q O 5 S . T h e IR 
s p e c t r u m of (31) s h o w e d the p r e s e n c e of h y d r o x y b a n d at 3400 
c m ~ ^ , b e s i d e s two i m p o r t a n t b a n d s 1740 for ring c a r b o n y l and 
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C H - C H - C H 2 - C H = C H - R ' 
S 
m ,/z 2 5 5 
3 1 3 
1 8 7 
197 
C H - C H - C H 
/ \ s 
\ 
0 
o 
R - C H - C H . 
\ / ^ 
S 
m / z 1 3 0 
R = C K 3 - ( C H 2 ) 4 
R ' = ( C H 2 ) 7 - C 0 0 C H 3 
2 
201 
CH = C H -V R' 
721 
A N p 
R - CH , CH 
/ 
0 
V 
o 
- CH^ . ^ '2 - CH = CH . R' 
^ .84 ( absent 
S c h e m e - X V 
1620 for o l e f l n l c b o n d . T h e N M R s p e c t r u m s h o w e d at 5.4 a 
irtultiplet for o l e f i n l c p r o t o n s , 4.7 a m u l t i p l e t for m e t h i n e 
p r o t o n s and 4.2 a s i n g l e t for m e t h y l e n e p r o t o n s . Tvo D2O 
e x c h a n g e a b l e s i n g l e t s w e r e d e t e c t e d at 3.3 for one s u l p h u r 
p r o t o n and o t h e r for h y d r o x y p r o t o n at 3 . 1 . T h e s t r u c t u r e 
(31) a s s i g n e d from t h e s e s p e c t r a l d a t a w a s m e t h y l 1 2 ( 1 3 ) -
h y d r o x y 13 ( 1 2 ) - a c e t o m e t h y l m e r c a p t a n -9- o c a t a d e c e n o a t e . 
M a s s s p e c t r u m of (31) w a s m o r e i n f o r m a t i v e to c o n f i r m 
the isoi(i«ric n a t u r e of the p r o d u c t ( s c h e m e - X V I ) . M o l e c u l a r 
ion p e a k at m / z 402 w a s n o n e x i s t e n t . T h e ion p e a k w a s at 
m / z 354 (20) d u e to loss of m e t h y l m e r c a p t a n (M - C H 3 S H ) . 
T h e m a s s ion p e a k s at m / z 301 ( 1 0 ) , 227 ( 8 0 ) , 175 ( 3 0 ) and 
lOti (35) c o n f i r m t h e i s o m e r i c n a t u r e of p r o d u c t ( 3 1 ) . T h e 
o t h e r m a s s ion p e a k s w e r e at m / z 241 ( 2 0 ) , 2 0 9 ( 1 5 ) , 2 0 7 ( 1 0 ) , 
and 142 ( 3 0 ) . 
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m / z 2 0 9 
lis 
C H - C H 2 - C H = C H - R ' 
H O ^ 
m / z 2 4 1 r 
H S C H 2 0 C 0 = C H - C H 2 - C H = C H - R ' 
m/z 301 
m / z 2 2 7 
R -
O C O C H 2 S H / O H 
C H - C H - C H 2 - C H = C H - R ' 
O H / O C O C H 2 S H 
m / z 4 0 2 { u t , a b s e n t ) 
R 
R - C H = 0 
m/z 100 
CH-^ - ( C H 2 ) 4 
R (CH2)7 - COOCH-r 
R - C H = 0 - C O C H 2 S H 
m / z 1 7 5 
- S H 
m / z 1 4 2 
S c h e m e - X V I 
C H A P T E R - 5 
T H E O R E T I C A L 
C y c l i c p h o s p h a t e d e r i v a t i v e s : 
F a t t y acid p h o s p h o r u s d e r i v a t i v e s are w e l l k n o w n for 
m a n y y e a r s . N a t u r a l l y o c c u r r i n g p h o s p h o r u s d e r i v a t i v e s o£ 
fatty a c i d s play an I m p o r t a n t r o l e In the life p r o c e s s of 
p l a n t s and a n i m a l s . In r e c e n t y e a r s , I n t e r e s t h a s a r i s e n In 
the synthesiiB and e v a l u a t i o n of n e w p h o s p h o r u s d e r i v a t i v e s of 
f a t t y a c i d s for t h e i r p o s s i b l e u t i l i z a t i o n . C y c l i c p h o s p h a t e 
d e r i v a t i v e s c o n t a i n i n g n i t r o g e n are u s e f u l as a n t i n e o p l a s t i c s 
and in m i c e s h o w e d i m p r o v e d a n t i c a n c e r e f f e c t 1 v e n e s s ^ ^ ^ . 
C y c l i c p h o s p h a t e d e r i v a t i v e s are also flame r e t a r d a n t in 
117 
p o l y p r o p y l e n e and p o l y s t y r e n e 
11 A 
D i a m o n d e t , a l . p r e p a r e d p h o s p h o r u s containinfi 
eaters of s e v e r a l n a t u r a l l y o c c u r r i n g long - c h a i n h y d r o x y 
a c i d s . T h e p r o c e d u r e I n v o l v e d the r e a c t i o n of a c i d s w i t h 
p h o s p h o r u s t r i c h l o r i d e ( P C I 3 ) , p h o s p h o r u s o x y c h l o r l d e 
( P O C I 3 ) , d i a l k y l p h o s p h o r u s c h l o r i d a t e s [(R0)2 P O C l ] and 
d i a l k y l p h o s p h i t e [CR0)2 P O H ] . 
M a n y m i x e d p h o s p h a t e s w e r e c o m m o n l y i)T<'i)ared by the 
r e a c t i o n ^ ^ ^ of Cn3 P C O ) CI 2 w i t h d i e t h a n o l a m l n e f o l l o w e d by 
the r e a c t i o n with C C H 3 ) 3 S i N C 2 H5 g a v e o x a z a p h o s p h a l a n e (I) 
and C H 3 P ( 0 ) CI2 r e a c t e d w i t h H O C ^ H ^ N H CH2 CH2 OH g a v e II. 
6 3 
C H ^ - P ( 0 ) 
/ 
\ o 
(i; 
•CH^CH^OSi (CH-:,)^ 
(II) 
R = ( C H 3 ) 3 - SI 
117 121 
C y c l i c p h o s p h a t e d e r l v a t l e a ' w e r e p r e p a r e d by 
c y c l l z a t i o n of H O C H 2 C ( C H 2 B r ) 2 C H 2 0 H w i t h H o w e v e r 
w h e n the r e a c t i o n waa c a r r i e d out w i t h a m i d e and P h 2 C = N 0 H , 
the m i x e d c y c l i c p h o s p h a t e w a s f o r m e d . 
S i m i l a r l y c y c l i c p h o s p h a t e c o n t a i n i n g n i t r o g e n 
d e r i v a t i v e s 
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w e r e p r e p a r e d by the r e a c t i o n of R - P C O ) C O P h ) 
N R S i M e 3 w i t h R CO CI f o l l o w e d b y H C l . A n u m b e r of c h i r a l 
c y c l o p h o s p h o r i c a c i d s w e r e a l s o p r e p a r e d ^ ^ ^ . 
.R' 0 
/ 
R - P ( D ) 
\ 0 
R = O H , CI 
e 
Me 
I 
R- = 2 - C I C ^ H ^ , Ph 
125 
P h o s p h o r u s c o n t a i n i n g h a l o g e n w e r e p r e p a r e d from CI37 
C P ( 0 ) C l 2 and M e (H0)CHCH2 OH in p r e s e n c e of Et3 N at - 20 to 
5°. D i o x a p h o s p h o r i n s ^^^ w e r e a l s o p r e p a r e d by c y c l l z a t i o n of 
C2 Hg P C O ) CI2 w i t h A c2 C H 2 . in t h e p r e s e n c e of Et3 N . 
12 0 
M a g o l d a and J o h n s o n . p r e p a r e d p h o s p h o r y l c h o l i n e s v i a 
s h o r t - c h a i n c y c l i c p h o s p h a t e d e r i v a t i v e s w h i c h w a s a n e w 
m e t h o d to p r e p a r e p h o s p h o l i p i d s . A n u m b e r of s h o r t - c h a i n 
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12 7 
p h o s p h o r u s c o m p o u n d s c o n t a i n i n g h e t e r o a t o w s w e r e o b t a i n e d 
by r e a c t i n g R R N P ( 0 ) C 1 w i t h H 2 N C H 2 C H 2 S H . ^ 
R R N P ( 0 ) C 1 + H 2 N C H 2 C H 2 S H ^ R R N - P-(0) 
R = M e , H 
12 8~13 0 
A s e r i e s of 1,3,2 - o x a z a p h o s p h o l a n e s h a d b e e n 
p r e p a r e d and s t u d i e d c o n f o r m a t i o n a l l y by r e a c t i n g 
p s e u d o e p h e d r i n e w i t h a p p r o p r i a t e Z P ( 0 ) C l 2 r e a g e n t . 
P K v ^ v 0 
E t 3 N 
Ph -- C H ( O H ) -- CH(J1e)NHne + C 1 P C 0 ) C 1 - Z 
E t O A c r 
I v^e 
M 
v 
O P h , 0 , Ph 
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A n u m b e r of long c h a i n c y c l i c p h o s p h a t e s w e r e 
p r e p a r e d by t r e a t i n g n e o p e n t y l e n e c h l o r o or b r o m o p h o s p h i t e 
w i t h a l d e h y d « at 320°. S i m i l a r l y the s y n t h e s i s of the c y c l i c 
p h o s p h a t e of the e n o l f o r m of an a l p h a h y d r o x y c a r b o x y l i c acid 
c h l o r i d e la d e a e r l b e d . A l c o h o l s are p h o s p h o r y l a t e d s t r i c t l y 
s t e p w i s e b y the n o v e l t h r e e fold a c t i v a t e d p h o s p h o r y l a t i n g 
a g e n t ^ ^ ^ . 
T h e s y n t h e s i s of s o m e n e w p h o s p h o r u s c o n t a i n i n g 
d e r i v a t i v e s of h y d r o x y f a t t y a c i d s is u n d e r t a k e n as a p a r t of 
our p r o g r a m to p r e p a r e n o v e l f a t t y c o m p o u n d s for t h e i r 
p o s s i b l e use as a g r i c u l t u r a l c h e m i c a l s , p l a s t i c l z e r s , s u r f a c e 
c o a t i n g s , flame r e t a r d a n t s and h y d r a u l i c f l u i d s . 
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The p r e s e n t w o r k d e s c r i b e s the s u c c e s s f u l s y n t h e s i s of 
p h o s p h o r u s d e r i v a t i v e s from h y d r o x y fatty acid e s t e r s u s i n g 
p h o s p h o r u s o x y c h l o r l d e ( P O C I 3 ) , 2-inercaptoethanol, e t h a n o l 
a m i n e and e t h y l e n e d i a m i n e as r e a g e n t s . 
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D I S C U S S I O N 
R e a c t i o n of p a l m l t o y l a l c o h o l ( 3 2 ) w i t h 2 - m e r c a p t o e t h a n o l , 
e t h a n o l a m i n e and e t h y l e n e d i a m i n e . 
P a l m l t o y l a l c o h o l ( 3 2 ) w a s p r e p a r e d by the r e d u c t i o n of 
m e t h y l h e x a d e c a n o a t e w i t h l i t h i u m a l u m i n i u m h y d r i d e . C o m p o u n d 
( 3 2 ) waa a l l o w e d to r e a c t w i t h p h o s p h o r u s o x y c h l o r l d e In 
p r e s e n c e of t r l e t h y l a m i n e In a n h y d r o u s e t h e r at to g i v e 
d l c h l o r o p h o a p h a t e ( 3 3 ) . T h e r e a c t i o n m i x t u r e w a s then t r e a t e d 
s e p a r a t e l y w i t h t h r e e d i f f e r e n t r e a g e n t s like 2-
m e r c a p t o e t h a n o l , e t h a n o l a m i n e and e t h y l e n e d i a m i n e in 
p r e s e n c e of t r l e t h y l a m i n e at r o o m t e m p e r a t u r e . The s t i r r i n g 
waa c o n t i n u e d for t w e l v e h o u r s . T h e d l c h l o r o p h o s p h a t e ( 3 3 ) 
w a s c o m p l e t e l y c o n v e r t e d into c y c l i c p h o s p h a t e s (34, 3 5 , 3 6 ) . 
R e a c t i o n s are m o n i t o r e d on T L C p l a t e s . A f t e r w o r k up and 
c o l u m n c h r o m a t o g r a p h y s e p a r a t i o n , t h e p u r e c y c l i c p h o s p h a t e 
d e r i v a t i v e s w e r e o b t a i n e d . 
CH3 ~ (CH2)i4 - CH2OH + POCI3 
( 3 2 ) 
E t 3 N , d r y e t h e r , 0° 
[ CH3 - (CH2)i/I - CHgO - P(0)Cl2 ] 
( 3 3 ) "v 
Et3 N , 
H 2 N C H 2 C H 2 N H 2 
R - C H o -0 - P 
2 (1. 
( 3 4 ) 
R = ( C H 2 ) I 4 - CH3 
Et3 N , 
HSCH2 C H 2 O H 
Et3 N , 
H0Cir2 CH2Nn2 
R - C H o -0 - PCO)^ R - C H o -0 - P(o) 
( 3 5 ) H 
.hiH — 
•MH 
( 3 6 ) 
67 
C h a r a c t e r i z a t i o n of P r o d u c t ( 3 4 ) : 
The TLC h o m o g e n e o u s o i l y p r o d u c t a n a l y s e d for 
C ^ g H ^ y O ^ P S . Its IR s p e c t r u m s h o w e d no b a n d s for free h y d r o x y 
g r o u p (3500 cm T h e c o n d e n s a t i o n of r e a g e n t s w i t h 
h y d r o x y f u n c t i o n w a s e v i d e n c e d by the a p p e a r a n c e of b a n d s at 
1735 (R - 0 - P (0) 1460 ( C H g S ) and 1390 cm"^ (O-CH2)-
T h e N M R s p e c t r u m s u p p o r t e d c l e a r l y to the s t r u c t u r e of ( 3 4 ) 
by s h o w i n g d i a g n o s t i c s i g n a l s a t ^ 4 . 0 as a t r i p l e t for 
m e t h y l e n e p r o t o n s a t t a c h e d to o x y g e n (R - CH2 - 0 ) , 3.7 as a 
t r i p l e t for O - C H 2 and 2.8 as a t r i p l e t for m e t h y l e n e p r o t o n s 
a t t a c h e d to s u l p h u r (S - C H 2 ) In p h o s p h o l a n e r i n g . T h e s e 
d a t a s u p p o r t e d t h e f o r m u l a t i o n of ( 3 4 ) as p a l m l t o y l 1,3,2 
o x a s u l p h a p h o s p h o l a n e s . 
T h e c y c l i c p h o s p h a t e (34) w a s s u b s t a n t i a t e d by a s t u d y 
of Its m a s s s p e c t r u m . It did n o t s h o w the m o l e c u l a r ion 
p e a k at m / z 3 6 4 . T h e h i g h e s t Ion p e a k o b s e r v e d at m / z 285 
(M - 7 9 , 1 0 ) a l o n g w i t h m / z 259 (M - 1 0 5 , 1 0 ) , 258 (M - 1 0 6 , 
2 0 ) , 257 (M - 1 0 7 , 8 5 ) . A l p h a c l e a v a g e of p h o s p h o r u s 
c o n t a i n i n g r i n g w a s o b s e r v e d at m / z 123 ( 1 0 ) and also 
p h o s p h o l a n e ino.l ety w a s o b s e r v e d at m / z 139 ( 1 0 ) . O t h e r s m a l l 
f r a g m e n t s at m / z 239 ( 1 0 ) and 183 ( 5 0 ) w h i c h c o n f i r m the 
s t r u c t u r e as p a l m i t o y l 1,3,2 - o x a s u l p h a p h o s p h o l a n e s ( S c h e m e 
- X V I I ) . 
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1 3 9 ^ 
- X H 
183 
R / CH2 - C H ^ - C H ^ N O 
139 
- C ^ H j 
28S 259 
p ( o ) \ 
123 
m/z 364 (Mt, a b s e n t ) 
R •= CH3(CH2)J^2 
S c h e m e - X V I I 
C h a r a c t e r i z a t i o n of P r o d u c t ( 3 5 ) : 
The c o m p o u n d ( 3 5 ) w a s a n a l y s e d for Cj^qH3q03P N. T h e IR 
s p e c t r u m s h o w e d b a n d s at 3400 ( N H ) , 1750 (R - 0 - P ( 0 ) - ) , 
1210 (NH - CH2 - ) and 1130 cm (P = 0 ) . The NMR of t h i s 
c o m p o u n d a l s o s u p p o r t e d its s t r u c t u r e . It g a v e s i g n a l s at 
^ 3 . 5 as a t r i p l e t for m e t h y l e n e p r o t o n s a t t a c h e d to o x y g e n 
( O C H 2 ) , 1-7 as a m u l t i p l e t for m e t h y l e n e p r o t o n s a t t a c h e d to 
n i t r o g e n and a D2O e x c h a n g e a b l e p r o t o n of N - H at 1 . 5 . 
T h u s t h e s t r u c t u r e of ( 3 5 ) w a s a s s i g n e d as p a l m i t o y l - 1 , 3 , 2 , 
o x a z o p h o s p h o l a n e a . 
The m a a a s p e c t r u m h a s no m o l e c u l a r ion peak at m / z 3 4 7 . 
The a l p h a , b e t a and g a m a c l e a v a g e from p h o s p h o r u s are at m / z 
106 ( 8 0 ) , 122 ( 2 0 ) and 136 (10) r e s p e c t i v e l y . T h e p r e s e n c e of 
f r a g m e n t at 289 ( 1 0 ) a r i s i n g d u e to t h e loss of ( N H - C H 2 - C H 2 O ) 
from m o l e c u l a r ion e s t a b l i s h e d t h e p o s i t i o n of p h o s p h o l a n e 
g r o u p . O t h e r s i g n i f i c a n t m a s s ions w e r e a p p e a r e d at 263 (M -
C^ Hy N O ,15), 262 (263 - H , 1 0 ) , 261 (262 - H , 4 0 ) , 260 
( 2 6 1 - H , 1 0 ) , 259 [289 - ( C H 2 ) 2 . 1 0 ] . 225 ( 1 0 ) , 58 (106-
P 0 H , 2 0 ) , and 57 (58 - H , 1 0 0 ) ( S c h e m e - X V H I ) . 
C h a r a c t e r i z a t i o n of P r o d u c t ( 3 6 ) : 
E l e m e n t a l a n a l y s i s of t h e p r o d u c t (36) c o r r e s p o n d e d to 
f o r m u l a ^ ^ O 2 P N 2 - The IR s p e c t r u m of c o m p o u n d (36) 
e x h i b i t e d c h a r a c t e r i s t i c b a n d s at 3400 ( N H ) , 1700 (R - 0 -
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R - C H 2 - C H 2 -f ch2 h 0 -i p ( 0 ) 
2H 
2 8 9 f 287 
N H - ' 
m / z 347 (Mt, absent) 
R = C H 3 - ( C H 2 ; I 2 
Scheme-XVIII 
P ( 0 ) - ) , 1230 (NH - C H 2 - ) and 1180 cm (P = 0 ) . In the N M R 
a p e c t r u m , a D2 0 e x c h a n g e a b l e p r o t o n o b s e r v e d at (5 ^ •® aa a 
slnfilet p e a k for N H , a t r i p l e t ftt 3.7 for ffltithyl ene p r o t o n s 
a t t a c h e d to o x y g e n and a t r i p l e t at 2.3 for m e t h y l e n e p r o t o n s 
a t t a c h e d to n i t r o g e n of p h o s p h o l a n e r i n g . On the b a s i s of 
s p e c t r a l and c o m b u s t i o n d a t a t h e s t r u c t u r e of the p r o d u c t 
(36) w a s f o r m u l a t e d as p a l m l t o y l 1,3,2 - d i a z o p h o s p h o l a n e a , 
The a b o v e s t r u c t u r e w a s f u r t h e r s u p p o r t e d by its m a a a 
a p e c t r u m h a v i n g no m o l e c u l a r ion p e a k at m / z 3 4 6 . T h e 
p o a i t i o n of p h o s p h o l a n e m o i e t y w a s i n d i c a t e d b y a l p h a and 
g a m a c l e a v a g e s at m / z 285 ( 1 0 ) and 257 ( 2 0 ) r e s p e c t i v e l y at C-l^ 
b e s i d e s o t h e r s i g n i f i c a n t p e a k « at m / z 256 (257 - H , 
1 5 ) , 2 2 5 ( 2 0 ) , 135 (M - 2 1 1 , 1 0 ) , 129 ( 4 0 ) , 1 2 1 ( 1 5 ) , 1 0 5 ( 2 0 ) , 
7 3 ( 9 0 ) , 5 7 ( 8 0 ) and 4 3 ( 1 0 0 ) ( S c h e m e - X I X ) . 
R e a c t i o n of m e t h y l 1 2 - h y d r o x y - cis- - 9 - o c t a d e c e n o a t e ( 3 7 ) 
w i t h 2 - m e r c a p t o e t h a n o l , e t h a n o l a m i n e and e t h y l e n e d i a m i n e : 
T h e r e a c t i o n of m e t h y l 12 - h y d r o x y - c i s - 9-
o c t a d e c e n o a t e ( 3 7 ) , w i t h p h o s p h o r u s o x y c h l o r i d e in p r e s e n c e 
o f t r i e t h y l a m i n e g n v o d l c h l o r o p h o a p h a t e d e r i v a t i v e w h i c h w a s 
a g a i n t r e a t e d a e p a r a t e l y wl l:h 2 - m e r c a p t o e t h a n o l , e t h a n o l 
a m i n e and e t h y l e n e d i a m i n e to y i e l d e d producta' (39 - 4 1 ) . 
70 
285 
^ 135 > 121 
m/z 3 4 6 (Mt, absent) 
R = C H 3 - ( C H 2 ) ^ 2 
S c h e m e - X I X 
^ c I / 
R - C H - O - P ( O ) ^ 
(39; 
R - CH - R ' 
R-CH-0-P(c() 
(4Q) 
R • H 
R-CH-O-P(O) 
H 
(41) 
3 7 , 3 9 - 4 1 , R = C H 3 ( C H 2 ) 5 R ' = C H i - C H = C H - ( C H 2 ) 7 - C O O C H 3 
C h a r a c t e r i z a t i o n of P r o d u c t ( 3 9 ) : 
The e l e m e n t a l a n a l y s i s of t h e p r o d u c t ( 3 9 ) c o r r e s p o n d e d 
to the f o r m u l a C 2 1 H 3 9 O 5 P S . T h e n o n a p p e a r a n c e of a band at 
3500 cm ^ i n d i c a t e d the a b s e n c e of h y d r o x y g r o u p in the 
p r o d u c t . A b r o a d b a n d c e n t r e d at 1740 cm ^ s u g g e s t e d the 
p r e s e n c e of e s t e r as w e l l as ester t y p e p h o s p h o l a n e g r o u p . 
O t h e r b a n d s w e r e p r e s e n t at 1460 ( C H 2 - S ) , 1370 (0 - C H 2 ) and 
1170 cm_j (P = 0 ) . The N M R s p e c t r u m e x h i b i t e d m u l t l p l a t e s at 
^ 5 . 4 and 3.9 for o l e f i n i c and m e t h i n e p r o t o n s . A t r i p l e t 
o b s e r v e d at 3.8 and 2.7 for r i n g m e t h y l e n e p r o t o n s 
a t t a c h e d to o x y g e n and s u l p h u r r e s p e c t i v e l y . T h e s e d a t a 
s u g g e s t e d the s t r u c t u r e (39) as m e t h y l - 12 (1,3,2 
o x a s u l p h a p h o s p h o l a n e ) - <15 - 9 - o c t a d e c e n o a t e . 
The m a s s s p e c t r u m did not show m o l e c u l a r ion peak at 
m / z 4 3 4 . T h e o t h e r s i g n i f i c a n t p e a k s at m / z 355 ( 1 0 ) , 296 
(20) and 294 (295 - H , 3 5 ) s h o w e d the p o s i t i o n of r i n g . 
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A l p h a c l e a v a g e Ion at m / z 237 ( 1 0 ) also c o n f i r m e d 
p h o a p h o l a n e r i n g at C - 1 2 . B e s i d e t h e s e i o n s , o t h e r ion 
p e a k s at tn/z 139 (M - 2 9 5 , 1 5 ) a n d 123 ( M - 3 J 6 , 1 0 0 ) of 
p h o s p l a n e r i n g also c o n t r i b u t e d t o w o r d s the a s s i g n e d 
s t r u c t u r e . O t h e r f r a g m e n t ions w e r e p r e s e n t at m / z 197 ( 2 0 ) , 
91 ( 1 0 ) , 85 ( 2 0 ) and 6 1 ( 2 5 ) ( S c h e m e - X X ) . 
C h r a c t e r i z a t i o n of P r o d u c t (40): 
T h e c o m p o u n d ( 4 0 ) g a v e m i c r o a n a l y s i s for C 2 i H ^ q 0 5 P N . 
The IR d i s p l a y e d c h a r a c t e r i s t i c b a n d s at 3400 ( N H ) , 1 7 4 0 & 
1730 ( R O - P ( O ) and C O O C H 3 ) , 1240 (NH - CH2 - ) and 1170 cm 
(P = 0 ) . T h e NMT? s p e c t r u m s h o w e d m u l t i p l e t i at < ^ 5 . 3 for 
o l e f i n i c p r o t o n s and 2.5 for p r o t o n s a t t a c h e d to o x y g e n . Two 
s i g n i f i c a n t s i g n a l s , a D2O e x c h a n g e a b l e s i n g l e t for NH p r o t o n 
at 1.9 for NH and a m u l t i p l e t at 1.6 for m e t h y l e n e p r o t o n s 
a t t a c h e d to n i t r o g e n w e r e also o b s e r v e d . On the b a s i s of IR 
and N M R d a t a , t h e p r o d u c t ( 4 0 ) w a s f o r m u l a t e d as m e t h y l 12-
(1,3,2 - o x a z o p h o s p h o l a n e ) - cis -9- o c t a d e c e n o a t e . 
M a s s s p e c t r u m of t h i s c o m p o u n d a g r e e d w i t h the a s s i g n e d 
s t r u c t u r e b y s h o w i n g the p e a k s at m / z 295 ( 2 0 ) , 296 ( 1 0 ) and 
297 ( 3 0 ) a r i s i n g from the r u p t u r e of C - 0 bond and o t h o r 
f r a g m e n t at 106 (M - 3 1 1 , 1 5 ) ( S c h e m e - X X I ) . 
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1 9 7 
m / z 4 3 4 (mT, a b s e n t ; 
R = C H 3 - ( C H 2 ) ^ 
R ' = C H 2 - C H = C H - ( C H 2 ) 7 - C 0 0 C H 3 
S c h e m e - X X 
85 
^ 197 
1 2 2 ^ NH-J 
106 
m / z 417 (Mt, absent) 
R = C H 3 ( - C H 2 ) 5 
R ' = C H 2 - C H = C H - ( C H 2 ) 7 - C 0 0 C H 3 
Scheme-XXI 
Cliracterlzation o£ P r o d u c t (41): 
E l e m e n t a l a n a l y e l a o£ t h e TLC h o m o g e n o u s p r o d u c t ( 4 1 ) 
c o r r e s p o n d e d to f o r m u l a C 2 j ^ H ^ - Its IR s p e c t r u m 
d i s p l a y e d b a n d s at 3400 ( N H ) , 1 7 4 0 - 1 7 0 5 [ R - O - P ( O ) and C O O C H 3 ] , 
1230 ( NH - CH2 ) and 1170 cm (P = 0 ) . T h e N M R s p e c t r u m 
eav«i! c o n c l u s i v e s u p p o r t in f a v o u r of s t r u c t u r e ( 4 1 ) by 
d i s p l a y i n g c h a r a c t e r i s t i c s i g n a l s at ^ 5 . 4 a m u l t i p l e t for 
o l e f i n i c p r o t o n s , two D2O e x c h a n e a b l e p r o t o n for two NH 
g r o u p s o b s e r v e d at 5 . 1 , a m u l t i p l e t at 3.8 for m e t h i n e p r o t o n 
( C H - 0 ) and a t r i p l e t at 2.4 for four m e t h y l e n e p r o t o n s of 
r i n g . T h e s p e c t r a l d a t a s u g g e s t e d thft s t r u c t u r e of c o m p o u n d 
(41) as m e t h y l - 12 (1,3,2 - d i a z o p h o a p h o l a n e ) -9 
o c t a d e c e n o a t e . 
The m a s s s p e c t r u m of ( 4 1 ) f u r t h e r s u p p o r t e d the 
s t r u c t u r e . It did not s h o w the m o l e c u l a r ion p e a k at m / z 
4 1 6 . T h e a l p h a c l e a v a g e s at m / z 220 ( 2 0 ) , 197 ( 1 0 ) , 
3 3 1 ( 2 0 ) and 85 ( 1 5 ) c o n f i r m the s t r u c t u r e ( 4 1 ) . T h e C - 0 
c l e a v a g e also s h o w e d the c h a r a c t e r s t i c ion p e a k s at m / z 295 
( 2 0 ) and 1 2 1 ( 3 0 ) . O t h e r p e a k s o b s e r v e d at m / z 293 (295-
3 H , 7 0 ) , 262 (M-C9Hj^402,40) , 263 (260 + 3 H , 4 5 ) , 105 ( 1 5 ) and 
73 ( 6 0 ) ( S c h e m e - X X I I ) . 
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m/z 4 1 6 (Mt, absent) 
R = CH3-(CH2)5 
R« = C H 2 - C H = C H - ( C H 2 ) y - C 0 0 C H 3 
S c h e m e - X X I I 
R - C H - R ' 
O H 
/ 
» P 
R - C H - O - P ( O ) 
(38) 
R . i r 0 R ' o ^ ^ = 
R-CH-0-P(c() 
^NH 
= (Cf/ ) — ' 2 ^ 2 
{42) (43) 
R e a c t i o n of m e t h y l 9 - h y d r o x y - cjs-12~ o c t a d e c o n o a t e ( 3 8 ) 
w i t h 2- m e r c a p t o e t h a n o l a n d e t h a n o l a m i n e . 
T h e r e a c t i o n of m e t h y l 9- h y d r o x y - c i ? - 1 2 -
o c t a d e c e n o a t e ( 3 8 ) w a a t r e a t e d w i t h p h o s p h o r u s o x y c h o l r l d e In 
p r e a e n c e of t r l e t h y l a m l n e . T h e r e a c t i o n g a v e 
d l c h l o r o p h o s p h a t e d e r i v a t i v e w h i c h w a s a g a i n t r e a t e d 
s e p r a t e l y w i t h 2 - m e r c a p t o e t h a n o l a n d e t h a n o l a m i n e a n d 
t r l e t h y l a m i n e to a f f o r d p r o d u c t s ( 4 2 , 4 3 ) . 
C h a r a c t e r i z a t i o n of P r o d u c t ( 4 2 ) : 
M i c r o a n a l y s i s of p r o d u c t ( 4 2 ) g a v e t h e c o m p o s i t i o n as 
^21 • ^^ s p e c t r u m h a d a c h a r a c t e r i s t i c b r o a d b a n d 
c e n t e r e d at 1 7 4 0 ( C O O C H 3 , R - 0 - P ( 0 ) ) . T h e N M R s p e c t r u m 
of t h e c o m p o u n d e x h i b i t e d s i g n a l s at 5.3 a m u l t l p l e t for 
o l e f l n l c p r o t o n s and 3.9 for m e t h l n e p r o t o n a t t a c h e d to 
o x y g e n ( C H - 0 ) . T w o triplet?, at 3 . 8 a n d 2.7 I n d i c a t e d t h e 
p r e s e n c e of m e t h y l e n e p r o t o n s a t t a c h e d to o x y g e n a n d s u l p h u r 
1ft t h e r i n g . On t h e b a a l e of a b o v e s p e c t r a l and c o m b u o l i o n 
d a t a t h e s t r u c t u r e of t h e p r o d u c t ( 4 2 ) w a s f o r m u l a t e d as 
m e t h y l 9- ( 1 , 3 , 2 , - o x a s u l p h a p h o s p h o l a n e ) -ci."- 12-
o c t a d e c e n o a t e . 
T h e a b o v e s t r u c t u r e w a s f u r t h e r s u p p o r t e d by I t s m a s s 
s p e c t r u m . It d i d n o t s h o w t h e m o l e c u l a r Ion p e a k at m / z 4 3 4 . 
T h e u s u a l C - 0 f r a g m e n t I o n s w e r e o b s e r v e d at m/?. 295 ( 3 0 ) 
and 139 ( 2 5 ) b e s i d e s a l p h o c l o a v a g e a of c a r b o n h a v i n g 
p h o s p h o r u s g r o u p at m / z 3 0 9 ( 1 0 ) , 277 ( 2 0 ) , 1 5 7 ( 1 5 ) a n d 125 
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125 309 277 
R C H 
157 
R ' + 
295 ^ 0 i P(0)' 
139 I 
^ 1 2 3 
0 -
s-
m/z 434 (M., absent) 
R = C H 3 - C C H 2 ) 4 - C H = C H - C H 2 - C H 2 
R ' = ^ C H 2 ) 7 - C 0 0 C H 3 
S c h e m e - X X I I I 
C a O ) . T h e o t h e r chnr-ACtftrat 1 c p e a k w a a o b e e r v e d at m / z 33.1 
CM-C5HJ^3L02 , 4 0 ) 294 (295 - H , 7 0 ) , 263 ( 2 9 5 - 3 2 , 4 0 ) , 262 ( 3 5 ) 
and 1 2 3 ( 6 0 ) ( S c h e m e - X X I I I ) . 
C h r a c t e r i z a t l o n of P r o d u c t ( 4 3 ) : 
The c o m p o u n d ( 4 3 ) w a a i n d i c a t e d to be ita e l e m e n t a l 
a n a l y a i a C2 j^H 4 q05P N. The IR a p e c t r u m e x h i b i t e d b a n d a at 
3400 ( N H ) , 1740 (R - 0 - P ( 0 ) , 1 7 0 0 (eater C O ) , 1250 (NH -
C H g ) , 1170 c m ~ ^ (P = 0 ) . T h e N M R a p e c t r u m a h o w e d at 5. 3 a 
m u l t l p l a t e for o l e f l n i c p r o t o n a and at 3.8 for m e t h i n e 
p r o t o n a t t a c h e d to o x y g e n . A D2O e x c h a n g e a b l e p r o t o n a h o w e d 
for NH p r o t o n at 1.8 and a t r i p l e t at 2.3 for m e t h y l e n e 
p r o t o n a t t a c h e d to n i t r o g e n . A t r i p l e t at 3.7 for m e t h y l e n e 
p r o t o n a a t t a c h e d to o x y g e n of p h o a p h o l a n e g r o u p a t t a c h e d to C - 9 
la a l a o o b a e r v e d . T h e a e a p e c t r a l d a t a c o n f i r m e d t h e 
s t r u c t u r e ( 4 3 ) as m e t h y l 9 - ( 1 , 3 , 2 - o x a z o p h o a p h o l a n e ) - 1 2 -
o c t a d e e c e n o a t e . 
The m a a a a p e c t u r m of a b o v e f u r t h e r a u u p p o r t e d the 
s t r u c t u r e . It did not a h o w the m o l e c u l a r ion p e a k at m / z 417 
the a l p h a c l e a v a g e a a l o n g w i t h t h r e e h y d r o g e n s o b a e r v e d at 
m / z 295 ( 7 0 ) and 2 6 3 ( 3 0 ) c o n f i r m e d the p o s i t i o n of p h o s p h a t e 
g r o u p at C - 9. O t h e r p r o m i n e n t p e a k a w e r e o b a e r v e d at m / z 
296 (295 + H , 2 0 ) and 122 (60) a h o w e d the C - 0 c l e a v a g e of 
the p h o a p h o l a n e g r o u p . B e s i d e s o t h e r , u s u a l ion p e a k s 
o b s e r v e d at m / z 264 (263 + H , 4 0 ) , 157 ( 2 0 ) , 125 (40) and 106 
( 3 0 ) ( S c h e m e - X X I V ) . 
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^ 106 
m / z 4 1 7 (Mt, a b s e n t ) 
R = C H 3 - ( C H 2 ; 4 - C H = C H - C H r C H j . 
R ' = ( C H 2 ) 7 - C 0 0 C H 3 
S c h e m e - X > < IV 
E X P E R I M E N T A L 
A l l m e l t i n g p o i n t s w e r e o b s e r v e d on a K o f l e r a p p a r a t u s 
and are u n c o r r e c t e d . A l l m e l t i n g p o i n t s are g i v e n in d e g r e e 
c e n t i g r a t e . I n f r a r e d ( I R ) s p e c t r a w e r e d e t e r m i n e d u s i n g a 
P e r k i n g - E l m e r 621 and Pye Unlcliem S P - 3 - 1 0 0 s p e c t r o p h o t o m e t e r . 
IK v a l u e s are g i v e n in cm U l t r a v i o l e t ( U V ) s p e c t r a w e r e 
r e c o r d e d on a P e r k i n E l m e r 202 u l t r a v i o l e t v i s i b l e 
s p e c t r o p h o t o m e t e r . N u c l e a r m a g n e t i c r e s o n a n c e ( N M R ) s p e c t r a 
w e r e r u n on a v a r i a n A 60 i n s t r u m e n t . C h e m i c a l s h i f t s are 
r e p o r t e d as ( p p m ) r e l a t i v e to t e t r a m e t h y l s i l a n e ( T M S ) , M a s s 
s p e c t r a w e r e m e a s u r e d w i t h a J E O L JMS - D300 at 70 e V . In 
the a b s e n c e of a c c u r a t e and d e u t e r a t e d m a s s s p e c t r a the 
frfiLgmentation p a t t e r n s h o w n in d i s c u s s i o n part m a y be 
c o n s i d e r e d as t e n t a t i v e . T h i n l a y e r c h r o m a t o g r a p h i c ( T L C ) 
p l a t e s w e r e c o a t e d w i t h s i l i c a gel G and s p r a y e d w i t h a 30% 
a q u e o u s s o l u t i o n of p e r c h l o r i c a c i d . P e t e r o l e u m e t h e r (Pet 
e t h e r ) r e f e r s to a f r a c t i o n of b . p 40 - 60°. T h e 
a b r e v i a t i o n s s , d , t , m , and br d e n o t e s i n g l e t , d o u b l e t , 
t r i p l e t , m u l t i p l e t and b r o a d r e s p e c t i v e l y . C o l u m n 
c h r o m a t o g r a p h y w a s c a r r i e d out w i t h s i l l c a g e l G (60 - 120 
m e s h ) u s i n g 25 - 30 g per g of m a t e r i a l to be s e p a r a t e d . 
E l u t i o n w a s u s u a l l y e f f e c L o d w i t h p e t e r o l e u m e t h e r c o n t a i n i n g 
i n c r e a s i n g p r o p o r t i o n s of d i e t h y l e t h e r . M i x t u r e of 
p e t e r o l e u m ether (bp 40 - 6 0 " ) and d i e t h y l ether w i l l be 
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r e f e r r e d to a s PE f o l l o w e d b y nufnerlcals to I n d i c a t e t h e 
r e l a t i v e voltimea. 
U l t h a v i e w to l i m i t t h e s i z e of t h e t h e s i s t h e v a r i o u s 
s p e c t r a l d a t a n e c e s s a r y for s t r u c t u r e d e t e r m i n a t i o n a r e o n l y 
d i s c u s s e d . T h e d a t a n o r m a l l y a s s o c i a t e d w i t h f a t t y c o m p o u n d s 
h a v e b e e n d e l i b e r a t e l y o m i t t e d . 
T h e s t a r t i n g m a t e r i a l s u s e d w e r e e i t h e r of c o m m e r l c a l 
g r a d e [10 - u n d e c e n o l c and o c t a d e c - ( Z ) - 9 - e n o l c ( o l e i c ) 
a c i d ] or I s o l a t e d f r o m n a t u r a l s o u r c e s [12 - h y d r o x y o c t a d e c 
- ( Z ) - 9 - e n o l e {rl c l n o l el c ) a n d 9-hydro3cy o c t a d e c - (2) 
1 
12- e n o l c ( I s o r 1 c l n o l el c ) a c i d s f r o m Racirms commuiii=- a n d 
Mr 1 Qhtia t} Ji ct <>r i s e e d o i l s r e s p e c t i v e l y , f o l l o w i n g 13 6 
G u n s t o n e ' s p a r t i t i o n p r o c e d u r e ; 1 2 , 1 3 - e p o x y - ( Z ) - 9 -
o c t a d e c e n o a t e f r o m l/ernonici ,i7i t h(-> Imcmt i ca s e e d o i l . T h e i r 
m e t h y l e s t e r s w e r e p r e p a r e d b y t h e u s u a l m e t h o d ( H ^ / C H 3 0 H ) . 
G e n e r a l ( G . R . ) g r a d e of s o l v e n t s w e r e e m p l o y e d for e x t r a c t i o n 
p u r p o a e a and w h e n r e q u i t e d s o l v e n t s w e r e d r i e d and d i s t i l l e d 
b e f o r e u s e . 
P r e p a r a t i o n of ( E ) - 2 - e n o l c A d d a : 
T h e (E) - 2- h e x a d e c e n o i c a c i d w a s p r e p a r e d f r o m 
p a l m i t i c a c i d f o l l o w i n g t h e m e t h o d of P a l a m e t a and 
7 9 
P r o s t e n l k as a d o p t e d in a u t h o r ' s l a b o r a t o r y as a s t a n d a r d 
80 p r o c e d u r e 
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G e n e r a l P r o c e d u r e : 
To a w e l l s t i r r e d m i x t u r e of s a t u r a t e d acid ( B O g ) and 
red p h o s p h o r o u s ( 2 . 3 e ) , dry b r o m i n e ( 2 5 m l ) w a s a d d e d d r o p w i a e 
at 9 0° d u r i n g a p e r i o d of 7 h o u r s . T h e m i x t u r e w a s 
v i g o r o u s l y s t i r r e d d u r i n g the a d d i t i o n of b r o m i n e by u s i n g a 
m e r c u r y - s e a l e d s t i r r e r . H e a t i n g w a s c o n t i n u e d for 24 h o u r s 
and the c o o l e d s o l u t i o n w a s p o u r e d into cold w a t e r and left 
o v e r n i g h t . The p r o d u c t t a k e n up in e t h e r , w a s h e d s u c c e s s i v e 
by 10% a q u e o u s s o d i u m s u l p h i t e and d i s t i l l e d w a t e r and d r i e d 
over s o d i u m s u l p h a t e ( N a 2 S 0 ^ ) . T h e 2 - b r o m o a c l d o b t a i n e d 
a f t e r e v a p o r a t i o n of the ether w a s r e f l u x e d w i t h p o w d e r e d 
p o t a s s i u m i o d i d e C 4 8 g ) in 95% e t h a n o l (350 m l ) for 6 h o u r s . 
To t h e c o o l e d s o l u t i o n p o t a s s i u m h y d r o x i d e ( 3 2 g ) w a s a d d e d 
and the m i x t u r e w a s r e f l u x e d for a n o t h e r 4 h o u r s . M o s t of 
the a l c o h o l w a s r e m o v e d u n d e r r e d u c e d p r e s s u r e and r e s i d u e 
d i l u t e d w i t h w a t e r , a c i d i f i e d w i t h ( d i l . ) h y d r o c h l o r i c acid 
and e x t r a c t e d w i t h w a t e r and d r i e d . A f t e r evaporfitlon of thf' 
s o l v e n t , a m i x t u r e of a l p h a , b e t a u n s a t u r a t e d and t h e i r co-
p r o d u c t a , i . e . 2 - h y d r o x y and 2 - e t h o x y a c i d s w e r e 
o b t a i n e d . 
The 2 - h y d r o x y a c i d s w e r e s e p a r a t e d from a l p h a , b e t a 
u n s a t u r a t e d a c i d s as c o p p e r c h e l a t e by t r e a t m e n t w i t h c u p r i c 
a c e t a t e in e t h a n o l and a c e t i c a c i d . T h e r e m a i n i n g two 
c o m p o n e n t s o b t a i n e d a f t e r r e m o v a l of 2- h y d r o x y a c i d s w e r e 
f r a c t i o n a t e d by s i l i c a g e l columti c h r o m a t o g r a p y to a f f o r d the 
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i n d i v i d u a l c o m p o n e n t s . P u r e a l p h a , b e t a u n s a t u r a t e d acid w a s 
i s o l a t e d b y e l u t i o n w i t h p e t . ether - e t h e r (95 :5, v / v ) as a 
w h i t e p r o d u c t (yield 5 2 % ) , c r y s t a l l i z e d in p e t . ether-
e t h a n o l (75 : 2 5 , v / v ) . T h e 2- enoic a c i d s on acid c a t a l y z e d 
e s t e r l f i c a t i o n y i e l d e d t h e i r c o r r e s p o n d i n g e s t e r s . M . P . 5 4° 
(lit.®'^ in.p.53.5°). 
A n a l y s i s : (Found : C , 7 5 . 47; H , 11.85; C]^^H3o02 
r e q u i r e s ; C , 75.53; H , 1 1 . 8 9 % ) . IR ( C C l ^ ) : 1730 ( C O O C H 3 ) , 
1650 ( - C H = CH - ) and 980 (<ran.? u n s a t u r a t i o n ) . NIIR (CCI4): 
7.9 ( d , d , l H , -CH = CH - C O 2 C H 3 , J = 15 and 5 H z ) , 6.0 
( d , l H , CH = CH - CO2 C H 3 , J = 15 H z ) , 3 . 7 1 ( s , 3 H , - C O 2 C H 3 ) , 
2.42 ( M , 2 H ) , 1.3 (br, s, c h a i n C H 2 ) and 0.9 (t, 3 H ) . 
P r e p a r a t i o n o£ m e t h y l -4- o x o h e x a d e c - 2(E)- e n o a t e ( 1 8 ) : 
M e t h y l 4 - o x o h e x a d e c - 2 (E) e n o a t e ( 1 8 ) w a s p r e p a r e d 
8 J 
b y c h r o m i c acid o x i d a t i o n of m e t h y l h e x a d e c - 2 (E) e n o a t e 
9 7 
T h e c h r o m i c acid r e a g e n t w a s p r e p a r e d by p o r t i o n w i s e 
a d d i t i o n of c h r o m i n u m t r l o v i d e (8.5 g . , 0.8 m o l e ) to .a 
m i x t u r e of a c e t i c a n h y d r i d e (30 m l ) and g l a c i a l a c e t i c acid 
(60 m l ) f o l l o w e d by d i l u t i o n w i t h b e n z e n e (25 m l ) u n d e r ice 
c o o l i n g . To t h i s r e a g e n t (85 m l ) , a s o l u t i o n of c o m p o u n d (5) 
(5.5 g , 0.02 m o l e ) in b e n z e n e (50 m l ) w a s a d d e d d r o p w J s e w i t h 
s t i r r i n g over a p e r i o d of two h o u r s and the t e m p e r a t u r e of 
r e a c t i o n m i x t u r e m a i n t a i n e d b e t w e e n 1 0 ' and 2 0 ® . The r e a c t i o n 
m i x t u r e w a s d i l u t e d w i t h w a t e r n e u t r a l i z e d w i t h a g . N a O H and 
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e x t r a c t e d w i t h e t h e r . The e t h e r l a l e x t r a c t w a s h e d w i t h 
w a t e r , d r i e d o v e r d r y a o d l u m s u l p h a t e a n d , s o l v e n t r e m o v e d in 
v a c u o to g i v e t h e p r o d u c t w h i c h w a s s u b j e c t e d to c o l u m n 
c h r o m a t o g r a p h y o v e r s i l i c a g e l (60 - 1 2 0 m e s h ) . E l u t i o n w i t h 
PE 5 g a v e ( 1 8 ) . T h e s o l i d p r o d u c t w a s c r y s t a l l i z e d from 
h e x a n e y i e l d i n g ( l O g , 2 0 % ) , m . p . 6 8° ( l i t . m . p . 65 - 66°) 
P r e p a r a t i o n of m e t h y l 4 - o x o - 2 ( E ) - h e x a d e c a n o a t e ( 1 9 ) : 
Ilethyl-4-oxo-2 ( E ) - h e x a d e c e n o a t e ( 1 8 ) (Ig, 0 . 0 0 5 m o l e ) in 
a b s o l u t e e t h a n o l e ( 1 5 m l ) , 2 0 0 m g of p a l l a d i u m c h a r c o a l w a s 
a d d e d and h y d r o g e n g a s w a s p a s s e d at a p r e s s u r e of 20 psi for 
four h o u r s . T h e r e a c t i o n m i x t u r e w a s t h e n f i l t e r e d and t h e 
s o l v e n t w a s e v a p o r a t e d on w a t e r b a t h . T h e h y d r o g e n a t e d 
p r o d u c t w a s p u r i f i e d by s i l l c a g e l c o l u m n c h r o m a t o g r a p h y u s i n g 
PE-2 as e l u e n t y i e l d e d sold p r o d u c t ( 1 9 ) , (3.9 g , 7 0 % ) , m . p . 
4 2° IR ( N u j o l ) : 1735 ( C O O C H 3 ) . 1700 ( C = 0 ) , 1180 (C-CO - C 
s t r e t c h i n g and b e n d i n g ) , N M R ( C D C I 3 ) : 3.68 (s, 3 H , C O O C H 3 ) , 
2.64 (two o v e r l a p p i n g , t , J = 4 H 2 , 4 H , CO - CH2 -CH2 - C O 2 ) , 
2.45 (t, J = 7 H 2 , 2 H , CH2 - C O ) , 1.28 (br, b , 20 H ) , 0.9 
( d i s t o r t e d , t r i p l e , 3 H ) . 
P r e p a r a t i o n of 3 - a m i n o - 2 - m e t h y l - 4 - o x o q u l n a z o l l n e : 
In a 500 ml r o u n d b o t t o m f l a s k , m e t h y l a n t h r a n i l a t e 
(918.14 g . 0.12 m o l e ) and a c e t i c a n h y d r i d e (15 g , 0.15 m o l e ) 
w e r e h e a t e d for 15 m i n u t e s at 100°. T h e s o l u t i o n w a s c o o l e d , 
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p o u r e d on i c e , s t i r r e d and s o l i d w a s f i l t e r e d o f f , t h e n 
w a s h e d w i t h w a t e r and d r i e d . T h e N - a c e t y l ester ( 2 2 . 5 8 , 
0.13 m o l e ) , m . p . 98 - 99°, t h u s o b t a i n e d w a s r e f l u x e d for 19 
h o u r s w i t h h y d r a z i n e h y d r a t e (10 m l ) in e t h a n o l (100 m l ) . 
T h e s o l u t i o n w a s e v a p o r a t e d and c r y s t a l l i z e d from b e n z e n e : 
p e t e r o l e u w (4 : 1 v'/v) to g i v e 3-affiino-2 m e t h y l -4-
o x o q u i n a z o l i n e (16.5 g . 7 6 % ) m . p . 1 4 8 - 1 4 9° (l i t . 152°)^'. 
P r e p a r a t i o n of a c e t y l i n i c f a t t y a c i d s : 
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The m e t h o d of k a n n a m et al w a s a d o p t e d for the 
p r e p a r a t i o n of 10 u n d e c y n o i c e - ( m . p . 4 2° lit . ^ ^ ® m . p . 41 
42°) and 9 - o c t a d e c y n o i c ( m . p . 4 5 , lit^^® m . p . 44 - 45°) 
a c i d s i n v o l v i n g b r o m i n a t l o n - d e h y d r o b r o m i n a t i o n of t h e 
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r o s p e c t i v e o l e f l n i c a c i d s . A m e s and B o w m a n ' s m e t h o d w a s 
u s e d for the p r e p a r a t i o n of 9 - u n d e c y n o i c acid ( m . p . 59°, 
lit^^® m . p . 58 - 59°). M e t h y l e s t e r s 1 6 , 1 8 , 2 0 ) of 10 -
u n d e c y n o i c , 9 - u n d e c y n o i c and 9 - o c t a d e c y n o i c a c i d s w e r e 
p r e p a r e d as u s u a l w i t h a b s o l u t e m e t h a n o l c o n t a i n i n g a 
c a t a l y t i c a m o u n t of s u l p h u r i c a c i d . 
P r e p a r a t i o n of 1 0 - u n d e c y n o i c a c i d ( l l ) : 
A s o l u t i o n of c o m m e r c i a l 1 0 - u n d e c e n o i c ( 1 8 . 4 g , 0.1 
m o l e ) acid in c a r b o n t e t r a c h l o r i d e (75 m l ) w a s c o o l e d in an 
ice b a t h apd b r o m i n e ( 1 6 . O g . 0.1 m o l e ) w a s a d d e d d r o p w i s e . 
T h e m i x t u r e a f t e r a d d i t i o n of all b r o m i n e w a s s t i r r e d for 3 
h o u r s and left o v e r n i g h t . D i s t i l l a t i o n of c a r b o n 
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t e t r a c h l o r i d e and w o r k u p w i t h d i e t h y l e t h e r f u r n l a h e d 1 0 , 11 
- d l b r o m o u n d e c a n o l c acid (33.7 g ) as a t h i c k v i s c o u s l i q u i d . 
A m i x t u r e of d l b r o m i d e (33.7 g ) , p o t a a a l u m h y d r o x i d e (68.0 
g ) , w a t e r (15 m l ) and e t h a n o l (300 m l ) w a s r e f l u x e d on a 
w a t e r b a t h for 12 h o u r s . E t h a n o l w a s t h e n r e m o v e d un<l<'r 
r e d u c e d p r e s s u r e and the r e s u l t a n t s o l i d w a s dissolvfuJ Jn 
w a t e r , a c i d i f i e d wi l.h cold d i l . S u l p h u r i c acid and e x t r a c t e d 
w i t h d i e t h y l e t h e r , w a s h e d and d r i e d o v e r a n h y d r o u s s o d i u m 
s u l f a t e . R e m o v a l of the s o l v e n t y i e l d e d the c r u d e acid 
w h i c h w a s c r y s t a l l i z e d from p e t e r o l e u m ether at low 
t e m p e r a t u r e . T h e c r y s t a l l i n e 1 0 - u n d e c y n o < c acid (9.1 g ) , 
t h u s o b t a i n e d m e l t e d at 4 2° ( l i t ^ ^ ® , m . p . 41 - 42°). 
A n a l y s i s (Found : C , 72.56 ; H , 9 . 9 5 . CjLiHje02 r e q u i r e s : C , 
72.53; H , 9 . 8 9 % ) . 
P r e p a r a t i o n of 9 - o c t a d e c y n o l c acid ( 1 5 ) : 
C o m m e r c i a l o c t a d e c - 9 ( Z ) - e n o i c ( o l e i c ) acid 2 8 . 2 g , 0.1 
m o l e ) in c a r b o n t e t r a c h l o r i d e (75 m l ) w a s c o o l e d and b r o m i n e 
( 1 6 . O g , 0.1 m o l e ) w a s a d d e d d r o p w i s e as d e s c r i b e d earlier.. 
D i s t i l l a t i o n of the o o l v e n t f o l l o w e d by w o r k up w i t h d i e t h y l 
e t h e r g a v e 9, 10 - dlbromoc. l;adecanoic acid (44.3 g ) as a 
t h i c k viscotir. l i q u i d . A m i x t u r e of 9, 10 - d l b r o m o s t e a r l c 
acid ( 4 4 . 3 g ) . P o t a s s i u m h y d r o x i d e (88.4 g ) , w a t e r ( 1 5 m l ) 
and e t h a n o l (300 m l ) w a s r e f l u x e d on a. w a t e r b a t h for 12 
h o u r s . E v a p o r a t i o n of the s o l v e n t , a c i d i f i c a t i o n w i t h cold 
d l l . s u l p h u r i c acid and w o r k u p w i t h d i e t h y l e t h e r , d r y i n g and 
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e v a p o r a t i o n of the s o l v e n t a f f o r d e d t h e c r u d e a c i d . T h e 
c r u d e acid w a a c r y s t a l l i z e d from p e t r o l e u m ether at low 
t e m p e r a t u r e . The c r y s t a l l i n e 9- o c t a d e c y n o l c acid (126 
g . ) m e l t e d at 4 5 ' ( l l t ^ ^ ® , m . p . 44 - 45°). A n a l y « i e (Found 
: C , 77.12; H , 11.48 0^3113202 : C , 77.09 ; H , 
1 1 . 5 0 % ) . 
P r e p a r a t i o n of 9 - u n d e c y n o l c a c i d ( 1 3 ) : 
1 0 , 11 - D l b r o m o u n d e c a n o i c a c i d (33.7 g ) w a a a d d e d to a 
s o l u t i o n of p o t a s s i u m h y d r o x i d e (52.0 g ) in w a t e r (25 m l ) and 
the m i x t u r e w a a h e a t e d in an open f l a s k so that the I n t e r n a l 
t e m p e r a t u r e r o s e s l o w l y to 1 8 0° and r e m a i n e d t h e r e for 30 
m i n u t e s . It waa t h e n d i s s o l v e d in w a t e r (120 m l ) , 
a c i d i f i e d w i t h cold d i l . S u l p h u r i c acid and w a s e x t r a c t e d 
w i t h d i e t h y l e t h e r . T h e r e m o v a l of the s o l v e n t g a v e a n o n 
c r y s t a l 1 i z a b l e oil w h i c h r e v e a l e d two s p o t s of v e r y c l o s e Rf 
v a l u e a on t h e T L C platc-
The oil waa s u b j e c t e d to a l l l c a g e l c o l u m n 
c h r o m a t o g r a p h i c f r a c t i o n a t i o n . E l u t i o n w i t h p e t e r o l e u m ether 
g a v e 9 , 1 0 - u n d e c a d i e n o l c ( a l l e n i c ) acid ( 2 . 7 g ) as a l i q u i d . 
A n a l y s i s (Found : C: 72.47; H , 9 . 8 5 . r e q u i r e s : C; 
72.53; H , 9 . 8 9 % ) . 
S u b s e q u e n t e l u t i o n (PE2) g a v e 9 - u n d e c y n o i c acid 
( 1 3 , 1 0 . 9 2 g ) as a w h i t e c r y s t a l l i n e s o l i d and m e l t e d at 5 9° 
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( I i t l 3 a , m . p . 58 - 59° ). A n a l y e J B ( F o u n d : C . 7 2 . 4 5 ; H , 9 . 8 3 . 
"requires; C , 7 2 . 5 3 ; H , 9 . 8 9 % ) . 
P r e p a r a t i o n of l e a d t e t r a c e t a t e ( L T A ) ^ ^ ^ : 
Pb304 + 8 C 2 H 3 O 2 P b ( C 2 H 3 0 2 ) 4 + 2Pb ( C 2 H 3 0 2 ) 2 + 4 H 2 O . 
A m i x t u r e of 45 g of g l a c i a l a c e t i c a c i d a n d 10 g of 
a c e t i c a n h y d r i d e is p l a c e d in a 1 l i t r e f l a s k (3 n e c k e d ) 
p r o v i d e d w i t h a t h e r m a m e t e r a n d a m e r c u r y s e a l e d s t i r r e r . 
T h e l i q u i d is v i g o r o u s l y s t i r r e d , h e a t e d to 55 - 6 0° an d 25 g 
of d r y r e d l e a d p o w d e r la a d d e d in p o r t i o n s of 2 . 3 e . A f r e s h 
a d d i t i o n is m a d e o n l y a f t e r t h e c o l o u r d u e to t h e p r e c e d i n g 
p o r t i o n h a s l a r g e l y d l a a p p e a r d . T h e t e m p e r a t u r e w a s n o t 
a l l o w e d to r i s e a b o v e 65°. T o w a r d s t h e end it m a y b e 
n e c e s s a r y to w a r m t h e f l a s k c o n t l n o u s l y to a b o v e 8 0° in o r d e r 
to c o m p l e t e t h e r e a c t i o n . 
A t t h e end of t h e r e a c t i o n , t h e t h i c k and s o m e w h a t 
d a r k s o l u t i o n is c o o l e d a n d t h e p r e c i p i t a t e d L T A Is f i l t e r e d 
off ( m o t h e r l i q u o r la k e p t a s i d e ) a n d w a s h e d w i t h g l a c i a l 
a c e t i c a c i d . T h e c r u d e p r o d u c t w i t h o u t b e i n g d r i e d is 
d i s s o l v e d in h o t g l a c i a l a c e t i c a c i d , c o n t a i n i n g a l i t t l e 
a c e t i c a n h y d r i d e . T h e s o l u t i o n is t r e a t e d w i t h a l i t t l e 
d e c o l o u r i s i n g c a r b o n , f i l t e r e d t h r o u g h a h o t w a t e r f u n n e l 
a n d c o o l e d . T h e w h i t e c r y s t a l l i n e p r o d u c t is f i l t e r e d off 
and d r i e d in vftcuin d e s l c a t o r o v e r K O H p e l l e t s . T h e y i e l d 
of L T A is a b o u t 12 g . 
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P r e p a r a t i o n of P a l m i t o y l a l c o h o l ^ ^ ^ ( 3 2 ) 
M e t h y l p a l m i t a t e ( l O g ) waa d i a a o l v e d in d r y ether (500 
m l ) and a d d e d to a s t i r r e d s u s p e n s i o n of l i t h i u m a l u m i n i u m 
h y d r i d e C 2 g ) in d r y e t h e r (200 m l ) . A f t e r s t i r r i n g for 10 
m i n u t e s at r o o m t e m p e r a t u r e , e x c e s s of h y d r i d e w a s 
c a r e f u l l y d e s t r o y e d b y t h e c a u t i o n a d d i t i o n of w e t e t h e r and 
t h e n w a L d f . D i l . s u l f u r i c acid (2 l i t , 211) w a s a d d e d and 
t h e p a l m i t o y l a l c o h o l e x t r a c t e d w i t h ether and d r i e d . A 
w h i t e s o l i d p r o d u c t w a s o b t a i n e d w h i c h on c r y s t a l l i z a t i o n 
y i e l d e d p l a m i t o y l a l c o h o l m . p . 50" ( l i t ^ ^ ^ m . p . 5 4 ' ) . IR 
( N u j o l ) : 3350 ( O H ) . N M R ( C C l ^ ) : 4.6 ( m , 2 H , CH2 - O H ) , 2.6 
( b r , a , I H , O H , D2 0 e x c h a n g e a b l e ) , 1.3 (br, s c h a i n C H 2 ) 0.9 
(t, 3 H , CH3). 
P r e p a r a t i o n of E p o x y f a t t y e s t e r s from o l e f i n i c fatty e s t e r s 
A c o n v e n t i o n a l m e t h o d of G u n s t o n e and J a c o b s b e r g ^ ^ ^ w a s 
used for the p r e p a r a t i o n of m e t h y l 1 0 , 1 1 - e p o x y u n d e c a n o a t e 
( 2 3 ) and m e t h y l 9, 10 - e p o x y - o c t a d o c a n o a t e ( 2 6 ) . 
P r e p a r a t o i n of m e t h y l 10 ,11 - e p o x y - u n d e c a n o a t e ( 2 3 ) : 
An e q u i m o l a r a m o u n t of m e t h y l 10- u n d e c a n o a t e (10 g 
0.05 m o l e ) r e a c t e d w i t h m - c h l o r o p e r b e n z o i c a c i d (m C P B A ) 
( B . 5 g , 0.05 m o l e ) l»i c h l o r o f o r m (200 m l ) at room t e m p e r a t u r e 
for 3 -4 h o u r a . U s u a l e x t r a c t i o n and p u r i f i c a t i o n by 
s l l i c a g e l c o l u m n c h r o m a t o g r a p h y at PE 3% g a v e ( 2 3 ) (6 g ) . IR 
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( n u j o l ) : 1 7 4 5 C C O O C H 3 ) , 1 2 8 0 , 1 2 4 5 ( C - C and C - 0 rlnft 
s t r e t c h i n g v i b r a t i o n ) , 1 1 8 0 , 1 1 7 0 (C - 0 ) a n d 880 cm"^ ( e p o x y 
g r o u p ) N M R ( C C I 4 ) : 3.6 ( a , 3 H , C O O C H 3 ) , 2.6 ( b r o a d s i n g l e t , 
3 H , C H 2 C H - ) , 1.3 ( b r , a . C h a i n C H 2 ) . 
P r e p a r a t i o n o£ E p o x i d e 
T h e f i r s t r e p o r t on t h e p r e p a r a t i o n , c h a r a c t e r i z a t i o n 
and a p p l i c a t i o n of m - c h l o r o p e r b e n z o i c a c i d (in C P B A ) d a t e s 
b a c k of 1 9 5 5 , w h e n t h e e p o x i d a t i o n of trans - s t i l b e n e w a s 
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d e s c r i b e d b y l y n c h and p a n s a c k e r , S u b s e q u e n t l y t h i s 
v e r a a t i l e r e a g e n t of u n i q u e p r o p e r t y w a s f o u n d to o x i d i s e 
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d i v e r s e c l a s s of c o m p o u n d u n d e r g e n e r a l l y m i l d c o n d i t i o n s 
G u n s t o n e a n d J a c o b s b e r g ^ ^ ^ h a v e s u c c e s s f u l l y e x p l o i t e d m - C P B A 
w i t h l o n g - c h a i n u n a a t u r a t i o n s . N o w t h e r e a g e n t la w i d e l y 
u s e d for a n u m b e r of p r e p a r a t i o n s e s p e c i a l l y e p o x i d a t i o n , 
b o t h of s h o r t a s w e l l as l o n g - c h a i n s u b s t r a t e s b u t in f a c t , 
on l a b o r a t o r y s c a l e . T h e e p o x i d e w a s a l s o p r e p a r e d by a 
d i f f e r e n t r o u t e , u s i n g a p r o c e d u r e in w h i c h i o d o h y d r i n w a a 
86 c o n v e r t e d to t h e c o r r - G e p o n d i n a e p o x i d e ^ ^ ^ . 
P r e p a r a t i o n of m e t h y 9 , 1 0 - e p o x y o c t a d e c a n o a t e ( 2 6 ) : 
R e a c t i o n of m e t h y l o c t a d e c - 9 ( Z ) - e n o a t e ( 3 ) (15 g , 0 . 0 5 
m o l e ) w a a c a r r i e d o u t Jn c h l o r o f o r m (300 m l ) u s i n g m - C P B A 
(8.5 g , 0 . 0 5 m o l e ) u n d e r s i m i l a r c o n d i t i o n s as s t a t e d 
e a r l i e r , y i e l d e d p r o d u c t ( 2 6 ) ( 1 3 . 5 g ) . IR ( n u J o l ) : 1 7 4 0 
( C O O C H 3 , 1 2 8 5 , 1 2 4 0 (C - C a n d C - 0 r i n g ) , 1 1 8 5 , 1170 (C - 0) 
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a n d 870 c m " ^ ( © p o x y g r o u p ) . N M R C C D C I 3 ) : 3.6 ( a , 3 H , 
C O O C H 3 ) , 2.7 ( t , 2 H , - C H - CH - ), 1.3 ( b r , a , C h a i n C H 2 ) , 
0.9 ( t , 3 H , CH3). 
E x t r a c t i o n of E p o x y A c i d f r o m Vernonia anihelmentica S e e d O i l 
T h e s e e d s a m p l e s w e r e p u r c h a s e d b y c o m m e r c i a l a e e d 
a u p p l i e r a . T h e o i l a w e r e e x t r a c t e d r e p e a t e d l y w i t h 
p e t r o l e u m e t h e r C b p . 40 - 60°) in a e o x h l e t a p p a r a t u s . T h e 
a n a l y t i c a l v a l u e a of s e e d a n d oil w e r e d e t e r m i n e d a c c o r d i n g 
to A O C S . 
S e e d oil w a s r e f l u x e d w i t h e t h a n o l i c p o t a a a i u m 
h y d r o x i d e . T h e u n a a p o n l f i a b l e m a t e r i a l w a s r e m o v e d by 
d i e t h y l e t h e r e x t r a c t i o n and t h e f r e e f a t t y a c i d a w e r e 
o b t a i n e d by a c i d i f i c a t i o n w i t h d i l . H 2 S O 4 of a q u e o u a l a y e r 
f o l l o w e d b y e x t r a c t i o n w i t h d i e t h y l e t h e r . 
T h e m e t h y l e a t e r of V. an the J.m iii t.x c a^ ^^ s e e d oil w a s 
t r a n a e a t e r i f l e d w i t h 0.5% N a O M e s o l u t i o n u n d e r r e f l u x for 20 
mlnul.fta; c o o l e d and t h e n a c i d i f i e d w i t h a c e t i c a c i d . A f t e r 
u s u a l w o r k u p , m e t h y l v e r n o l e a t e ( 2 9 ) w a s s e p a r a t e d i n t o n o n 
o x y g e n a t e d a n d o x y g e n a t e d f r a c t i o n s b y p r e p a r a t i v e T L C , 
u s i n g s i l i c a g e l G . 
G e n e r a l p r o c e d u r e for t h e p r e p a r a t i o n of A ^ i i r i d i n e s / A z i r i n e s : 
E q u i m o l a r a m o u n t of m e t h y l e a t e r of o l e f i n i c / a c e t y 1 e n i c 
f a t t y a c i d s a n d 3 - a m i n o - 2 - m e t h y 1 - 4 - o x o q u i n a z o l I n e in d r y 
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d l c h l o r o m e t h a n e w a s s t i r r e d for 15-20 m i n u t e s f o l l o w e d by the 
a d d i t i o n of lead t e t r a c e t a t e ( L T A ) In s e v e r a l p o r t i o n s o v e r 
3 - h o u r s d u r a t i o n . The r e a c t i o n m i x t u r e w a s f u r t h e r 
s t i r r e d for a d d i t i o n a l 30 m i n u t e s , f i l t e r e d and w a s h e d w i t h 
d r y d l c h l o r o m e t h a n e . T h e c o m b i n e d f l i t e r a t e and w a s h i n g on 
e v a p o r a t i o n to d r y n e s s g a v e r e a c t i o n p r o d u c t s . 
R e a c t i o n of m e t h y l u n d e c - l O - e n o a t e (1) w i t h 3 - a m l n o - 2 - m e t h y l -
4 - o x o q u l n a z o l l n e In p r e s e n c e of LTA : 
M e t h y l u n d e c - l O - e n o t e (1) (1.9 g . 0.01 m o l e ) on 
r e a c t i o n w i t h 3 - a m i n o - 2 - m e t h y 1 - o x o q u l n a z o l I n e (O.flg, O.dl 
m o l e ) as d e t a i l e d a b o v e In the p r e s e n c e of LTA (4g, 0.01 
m o l e ) g a v e an o i l y p r o d u c t . T h i s on s e p a r a t i o n by c o l u m n 
c h r o m a t o g r a p h y a f f o r d e d t h e p r o d u c t (2) (1.1 g , 3 3 % ) w i t h 
PE 60 aa s o l i d , m . p . 55® a l o n g w i t h u n r e a c t e d e s t e r , 
fifi A n a l y a is-C Found : C , 67.87; H , 7 . e 5 ; N , 1 3 . 2 9 % ; Cf^lcd. for 
C 2 1 H 2 9 O 3 N 3 : C , 67.90; H , 7.86; N , 1 1 . 3 1 % ) . IR ( n u j o l ) : 1725 
( C O O C H 3 ) 1695 ( - CO - ) , 1 6 0 5 , 775 ( u n s a t u r a t I o n of 
q u l n a z o l l n e r i n g ) , 1210 (N - N ) , 110 ( C - N ) , 1020 ( - C - 0 - ) , 835 
( a z i r i d l n e r i n g m o i e t y ) . N M R ( C D C I 3 ) : 8.2 (m. 2 H , 
q u l n a z o l l n e r i n g ) , 7.6 (m. 2 H , q u l n a z o l l n e r i n g ) , 3.65 (s, 
3 H , C O O C H 3 ) , q u i n a z o l i n e r i n g C H 3 J ) , 2.67 - 2.38 
(m, 3 H , m e t h y l e n e and m e t h l n e prott)nft of a z l r d l n e r i n g ) , 2.3 
(m, 2 H , CH2 - C O O C H 3 ) , 2.15 (m, CH2 a l p h a to a z i r i d l n e r i n g ) 
1.28 br , s , C h a i n C H 2 ) . Ms :m/z, 3 7 1 ( M ) . 
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R e a c t i o n of m e t h y l o c t a d e c - 9 (Z)-enoate( 3 ) w i t h 3-ainino-2-
inethyl-4-oxoqulna2olIne In p r e s e n c e of LTA : 
R e a c t i o n of m e t h y l o c t a d e c - 9 ( Z ) - e n o a t e (3) (3g, 0.01 
m o l e ) with 3 - a m i n o - 2 - m e t h y l - 4 - o x o q u i n a z o l i n e (0.9 g , 0.01 
m o l e ) ill pf-eaence of LTA f4fi, 0.01 m o l e ) aa d e a c r i b e d 
earlier a f f o r d e d the oily p r o d u c t w h i c h was c h r o m a t o g r a p h e d 
on s i l i c a g e l . The p r o d u c t (4) waa eluted w i t h PE 55 as an 
oil y i e l d e d (2.2 g , 5 0 % ) along with u n r e a c t e d e a t e r . Analyaia-
(Found : C , 71.60; H , 9.20; N , 8.92%; C a l c d . for C 2 8 H 4 3 N 3 O 3 
: C , 71.61; II, 9.22; N, 8 . 9 4 % ) . IR (Neat): 17 40 ( C O O C H 3 ) , 
1680 ( - C O - ) , 1 6 0 0 , 775 ( u n a a t u r a t i o n of q u i n a z o l i n g r i n g ) , 
1235 (N - N ) , 1665 (C - N ) , 1020 (C-0), 830 ( i > a z i r i d i n e 
r i n g ) . NMR (CCI4): 8.0 (m. 2H, q u i n a z o l i n e r i n g ) , 7.43 (m, 
2H, q u i n a z o l i n e ring ) 3.6 (a, 3H, C O O C H 3 ) , 2.75 (m, 2H 
a z i r i d i n e ring in part m e r g e d w i t h m e t h y l ainglet at 2.6), 
2 . 6 ( s , 3H, q u i n a z o l i n e ring C H 3 ) , 2.2 (m, 2H, CH2 a l p h a to 
c a r b o n y l ) , 1.9 (ro, 4H, 2x CH2 a l p h a to a z i r i d i n e r i n g ) 1 . 2 a 
(br,a, C h a i n C H 2 ) , 0.9 (t 3H, C H 3 ) . M S : m/z 4 7 0 ( M + 1 ) , 
469(ri) . 
R e a c t i o n of m e t h y l h e x a d e c - 2 ( E ) enoate (5) w i t h 3 - a m i n o - 2 -
m e t h y l - 4 - o x o q u i n a 2 o l i n e : 
R e a c t i o n of m e t h y l h e x a d e c - 2 ( E ) enoate (5) (1.04 g , 
0.005 m o l e ) w i t h 3 - a m i n o - 2 - m e t h y 1 - 4 - o x o q u i n a z o ] inc: ( 0 . 4g , 
0.005 m o l e ) under s i m i l a r c o n d i t i o n a aa atated earlifr in 
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p r e s e n c e of LTA (2g, 0.005 m o l e ) g a v e an o i l y p r o d u c t w h i c h 
w a s c h r o m a t o g r a p h e d on s i l i c a gel and e l u t l o n w i t h PE 60 g a v e 
s o l i d p r o d u c t (6) (1.2 g , 7 0 % ) m . p . 3 5 " . A n a l y s i a - ( F o u n d : C , 
7 0 . 69; H , 8 . 9 1 ; N , 9.50%; C a l c d . for C2<jH39N303: C , 70.71; H , 
8 . 9 0 ; N , 9 . 5 1 % ) . IR ( n u j o l ) : 1735 C C O O C H 3 ) , 1695 ( - C O - ) , 
1 6 0 0 , 775 (tinaaturation of q u i n a z o l i n e r i n g ) , 1225 (N - N ) , 
1185 (C - N ) , 1020 (C - 0 ) , a/b ( U a n s a z i r i d i n e rinfl), N N R 
( C D C I 3 ) : 7.7 (m, q u i n a z o l i n e r i n g ) , 7.3 (in,2H, q u i n a z o l i n e 
r i n g ) , 3.7 (a, 3 H , C O O C H 3 ) , 3.2 (m, I H , C - 2 p r o t o n of 
a z i r i d i n e r i n g ) , 2.9 (m, I H , C - 3 p r o t o n of a z i r i d i n e r i n g ) , 
2.7 (a, 3 H , q u i n a z o l i n e r i n g C H 3 ) , 1.4 (br, a , c h a i n C H 2 ) , 
0.9 (t, 3 H , C H 3 ) . M S : m / z 4 4 1 ( M ) . 
R e a c t i o n of m e t h y l 12 - h y d r o x y o c t a d e c - 9 ( 2 ) - e n o a t e (7) 
w i t h 3 - a m i n o - 2 - m e t h y l - 4 - o x o q u l n a z o l l n e : 
M e t h y l 1 2 - h y d r o x y o c t a d e c - 9 (Z) e n o a t e (7) (3.1 g , 0.01 
m o l e ) reflct«-d w i t h 3 - a m i n o - 2 - m e t h y 1 - 4 - o x o q u i n a z o l ine ( 0 . 0 9 g , 
0.01 m o l e ) in a s i m i l a r m a n n e r a£i i n d i c a t e d , b e f o r e in 
p r e r a e n c e of LTA (4 g , 0.01 m o l e ) g a v e an o i l y p r o d u c t w h i c h 
on p u r i f i c a t i o n by s i l i c a gel c o l u m n c h r o m a t o g r a p h y (PE 20) 
y i e l d e d p r o d u c t (8) (2.4 g , 5 0 % ) . A n a l y s i s - ( F o u n d : C , 6 9 . 2 4 ; 
H , 8.90; N , 8 . 6 6 % ; C a l c d . for C 2 a H ^ 3 N 3 O 4 : C , 69.25; H , 8 . 9 2 ; 
N , 8 . 6 5 % ) . IR ( n u j o l ) : 3350 ( O H ) , 1740 ( C O O C H 3 ) , 1680 (-CO-)^ 
1 6 0 5 , 785 ( u n s a t u r a t i o n of q u i n a z o l i n e r i n g ) , 1205 ( N - N ) , 
1175 ( C - N ) , 1 0 2 0 ( C - 0 ) , 835 ( r , . a z i r i d i n e rinfi) NnR ( C D C I 3 ) : 
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8.12 (m, 2H , q u i n a z o l i n e r i n g ) , 7 . 4 (m , 2H ,|quinazol ine 
r1nfi),4.4(m,lH,CH-OH),3.6 9 ( s , 3 H , C O O C H 3 ) , 2.64 (a, 3 H , 
q u i n a z o l i n e r ing m e t h y l ) , 2.61 ( CH - O H , D2O e x c h a n g e a b l e ) , 
2.4 (m, 2 H , m e t h l n e a z i r l d i n e r i n g ) , 2.2 (m, 2 H , CH2 a l p h a to 
eater c a r b o x y l ) , 1.9 (m, 4H,2 x C H 2 , a l p h a to a z i r l d i n e 
r i n g ) , 1 . 3 (br, a , c h a i n CH2 ) , 0 - 9 (t, 3H , CH3 ) . M S : in/z 45B (M - 3 0 ) . 
R e a c t i o n of m e t h y l 9 - h y d r o x y o c t a d e c -12 (Z) e n o a t e (9) w i t h 
3 - a m l n o - 2 - m e t h y l - 4 - o x o q u i n a z o l I n e : 
M e t h y l 9 - h y d r o x y o c t a d e c - 1 2 (Z) e n o a t e (9) (3.1 g , 0.01 
m o l e ) w i t h 3 - a m i n o - 2 - m e t h y l - 4 - o x o q u i n a z o l i n e (0.8 g , 0.01 
m o l e ) wfia s t i r r e d in p r e s e n c e of LTA (4g, 0.01 m o l e ) in the 
fsame m a n n e r as that of m e t h y l 1 2 - h y d r o x y o c t a d e c - 9 ( Z ) e n o a t e 
( 7 ) . The r e a c t i o n m i x t u r e w a s chroinft-toeraphed on s i l i c a gel 
and e l u t e d w i t h PE 50 y i e l d e d p r o d u c t 10 (2.2 g , 4 6 % ) . 
A n a l y a i a - ( F o u n d : C , 69.24; H , 8 . 9 0 ; N , 8 , 6 6 % ; C a l c d . for 
C 2 8 H 4 3 N 3 O 4 : C , 6 9 . 2 5 ; H , 8 . 9 2 ; N , 8 . 6 5 % ) . IR ( n u j o l ) : 3350 
(OH), 1740 ( C O O C H 3 ) , 1680 ( " C O " ) , 1 6 0 0 , 775 ( u n s a t u r a t i o n of 
q u i n a z o l i n e r i n g ) , 1240 (N - N ) , 1190 (C - N ) , lOUl (C - 0)., 
825 i d s a z i r i d i n e r i n g ) , N M R ( C D C I 3 ) : 8.15 (m, 2 H , 
q u i n a z o l i n e r i n g ) , 7.8 (m, 2H, q u i n a z o l i n e r i n g ) , 5.04 (m, 
I H , C H - O H ) , 3.7 (s, 3 H , C00CJJ3), 2.7 (a, 3 H , q u i n a z o l i n e r i n g 
m e t h y l ) , 2.54 (br, e , IH, CH - O H , 1)20 o x c h a n g e a b l e) , 2.4 (m, 
2 H , a z i r L d l n e r i n g ) 2.2 (m, 2 H , C H 2 , a l p h a to c a r b o n y l ) , 1.9 
(m, 4 H , 2 X CH2 a l p h a to a z i r l d i n e r i n g ) , 1.3 ( b r , s , c h a i n 
C H 2 ) , 0.9 (t, 3 H , C H 3 ) . MS : m / z , 414 (M - CH3 - ( C H 2 ) 4 ) . 
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R e a c t i o n of m e t h y l 1 0 - u n d e c y n o a t e ( 1 1 ) w i t h 3-ainlno-2-inethyl-
4 - o x o q u l n a z o l l n e : 
R e a c t i o n of 3 - a m l n o - 2 - m e t h y l - 4 - o x o q u l n a z o l l n e ( 0 . 8 g , 
O.Ql m o l e ) w i t h m e t h y l 1 0 - u n d e c y n o a t e (11) (1.9 e , 0 - 0 1 
m o l e ) In p r e s e n c e of LTA (4 g , 0.01 m o l e ) as d e t a i l e d a b o v e 
On final w o r k up and c o l u m n c h r o m a t o g r a p h i c s e p a r a t i o n 
a f f o r d e d t h e p r o d u c t (12) (PE 2 0 % ) y i e l d e d 26% w i t h u n r e a c t e d 
e s t e r ( 1 1 ) . A n a l y a i s - ( F o u n d : C , 68.26; H , 7.35; N , 1 1 . 3 6 % ; 
C a l c d . for C2iH27N303.-C, 6 8 . 2 7 ; H , 7.36; N , 1 1 . 3 7 % ) . IR 
( n u j o l ) : 1775 ( a z i r l n e r i n g ) , 1740 - 1 6 8 0 , 1 6 0 0 , 1 4 7 0 , 1 4 3 0 , 
1 3 8 0 , 1 2 9 5 , 1 1 5 0 , 870 and 700 cm"^; 
I 
N M R (CCI4): 8.9 (m, HC - jl - ) ; 7 . 7 - 7 . 3 ( m , 4 H , q u l n a z o l i n e 
N 
u n s a t u r a t i o n ) , 4.3 (m, H - C - C -); 3.6 (a, 3H, COOCH,, ), 
\ // 
N 
2.5 ( a , , 3 H , q u i n a z o l i n e m e t h y l ) , 2.23 (m, 2 H , CH2 a l p h a to 
c a r b o n y l g r o u p ) , 2.0 (m, 2 H , CH2 a l p h a to a z i r l n e r i n g ) , 1.2 
(br, s, c h a i n CII2 ) , N S : m / z 369 (M). 
R e a c t i o n of m e t h y l 9 - u n d e c y n o a t e (13) w i t h 3 - a m i n o - 2 - m e t h y l -
4 - o x o q u i n a z o l i n e : 
M e t h y l 9 - u n d e c y n o a t e (13) ( 1 . 9 g , 0.01 m o l e ) , w i t h 
3 - a m i n o - 2 - m e t h y l - 4 - o x o q u i n a z o l i n e ( 0 . 8 , g , 0.01 m o l e ) , in 
p r e s e n c e of LTA ( 4 g , 0.01 molo.) as d e s c r i b e d e a r l i e r 
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a f f o r d e d t h e prodvict (14) ( P E ) 1 0 % ) y i e l d e d 3 2 % . A n a l y s l s -
(Found: C , 6 8 . 2 6 ; H , 7.35; N , 1 1 . 3 6 % ; C a l c d . for C 2 1 H 2 7 N 3 O 3 : C , 
68.27; H , 7.36; N , 1 1 . 3 7 % ) . I R ( n e a t ) : 1770 ( a z i r l n e r i n g ) , 
1 7 4 5 , 1 6 8 0 , 1 6 2 5 , 1 4 4 0 , 1 3 7 0 , 1 1 7 0 , 1 0 2 0 , 7 9 0 , 760 c m " ^ . N M R 
(CCl^): 7.6 - 7 . 3 (ffl, 4 H , q u l n a a o l l n e u n a a t u r a t l o n ) 3.6 (ss, 
3 H , C O O C H 3 ) , 2.4 (t, 2 H , CH2 a l p h a to a z i r l n e r i n g ), 2.26 
(t, 2 H , CH2 a l p h a to c a r b o n y l g r o u p ) , 2.2 Cs,3H,CH3-/: - C - ) 
N 
1.4 (e, 3 H , CH3 C - C - ) , 1.2 (br, a , c h a i n CH2 ). 
w/ 
N 
MS: m / z ( 3 6 9 ) a b s e n t . 
R e a c t i o n of m e t h y l 9 - o c t a d e c y n o a t e (15) w i t h 3 - a m i n o - 2 -
m e t h y l - 4 - o x o q u l n a z o l i n e : 
A fitimilar t r e a t m e n t of r e a c t i o n of m e t h y l 9-
o c t a d e c y n o a t e ( 1 5 ) (1.47 g , 0 . 0 0 5 m o l e ) w i t h 3 - a m i n o - 2 -
m e t h y l - 4 - o x o q u l n a a o l l n e ( 0 . 4 g , 0.005 m o l e ) in p r e s e n c e of LTA 
(2g, 0.005 m o l e ) f i n a l l y g a v e p r o d u c t (16) (PE 3 0 % ) y i e l d e d 
2 5 % . A n a l y s i s - ( F o u n d : C , 7 1 . 9 0 ; H , 8 . 8 2 ; N , 8 . 9 8 % ; C a l c d . for 
71.91; H , 8.83; N , 8 . 9 8 % ) . IR ( n e a t ) : 1775 
( a z i r l n e r i n g ) , 1 7 4 0 , 1 6 8 0 , 1 5 9 5 , 1 4 5 5 , 1 4 3 0 , 1 3 7 0 , 1 1 6 0 , 8 7 0 , 
7 7 0 , 720 cj.r^, NMR ( C D C I 3 ) : 7.7 - 7.3 (m, 4H , q u l n a z o l l n e 
I 
u n a a t u r a t l o n ) , 3.6 (s, 3 H , COOCH3 ) 2.9 (t,2H,- C - C - C H 2 ) , 
N 
2.4 (s, 3 H , q u l n a z o l l n e ring C H 3 ) , 2.1 (t, 2 H , CH2 a l p h a to 
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if ^ - d o d e c y l ~ Y -P r e p a r a t i o n of \ ~ I b u t y r o l a c t o n e ( 2 0 ) : 
To an e q u l m o l a r s o l u t i o n of m e t h y l - 4 - o x o h e x a d e c a n o a t e 
( 1 9 ) ( 2 . 6 g , 0.01 m o l e ) and s o d i u m b o r o h y d r l d e in 20 ml 
e t h a n o l l c N a O H ( 4 % ) w a s s t i r r e d for o n e h o u r at 15 - 2 0 " . 
S o l v e n t waa e v a p o r a t e d and t h e p r o d u c t w a s e x t r a c t e d w i t h 
ether w a s h e d w i t h w a t e r and d r i e d on s o d i u m s u l p h a t e . The 
c o m p o u n d (20) w a s p u r i f i e d by s i l i c a gel c o l u m n 
c h r o m a t o g r a p h y u s i n g p e t r o l e u m ether as an e l u e n t . A s o H d 
p r o d u c t w a s o b t a i n e d y i e l d e d (2.3 g , 8 5 % ) m . p . 4 3 " . 
A n a l y s i s - ( F o u n d : C , 75.53; H , 1 1 . 8 7 % ; C a l c d . for C3^^n3o02:C, 
75.54; H , 1 1 . 8 8 % ) . IR ( n u j o l ) : 1765 ( f - l a c t o n e - C O ) 1 4 6 0 , 
(CH2 CH2 C O ) , 1380 (OCH2 w a g g i n g ) , 1185 ( s t r o n g C - C - 0 
asyia ) N M R ( C D C I 3 ) ; 4.49 (m, I H , - C H ) , 2.74 - 2.1 (m, 4 H , 
r i n g m e t h y l e n e p r o t o n s ) , 1.28 (br, s , c h a i n C H 2 ) , M S : m / z 254 
( M ) . 
P r e p a r a t i o n of 2 - U n d e c y l 1,3 - c y c l o p e n t a n e d i o n e ( 2 1 ) 
M e t h y l 4 - o x o h e x a d e c a n o a t e ( 1 9 ) ( 2 g , 0.01 m o l e ) 
reac.t.(!d p r o m p t l y w i t h s o d i u m e t h o x i d e (3 m l , 0.02 m o l e ) in 
p r e s e n c e of b o i l i n g t o u l e n e (50 m l ) . C y c l i z a t i o n of the 
r e a c t a n t w a s o b s e r v e d w i t h i n 45 m i n u t e s on r e f l u x i n g on w a t e r 
b a t h . A f t e r c o m p l e t e w o r k up w i t h d i c h l o r o m e t h a n e , the 
s o l v e n t w a s e v a p o r a t e d under- r e d u c e d p r e s s u r e , the p r o d u c t 
w a s c r y s t a l l i s e d in a c e t o n e y i e l d e d a s o l i d p r o d u c t (21) 
( 9 7 % ) m e l t i n g at 96'. C h r o m a t o g r a p h i c b e h a v i o u r of the 
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p r o d u c t (21) i . e . h i g h e r R£ v a l u e than t h e a u b a t r a t e and a 
s h o r t e r t i m e i n d i c a t e d that t h e c y c l i a a t i o n f o l l o w e d an 
I n t r a m o l e c u l a r r o u t e . A n a l y a i e - ( F o u n d : C , 7 6 . 1 2 ; H,11.17%,• 
C a l c d . for C , 7 6 . 1 4 ; H , 1 1 . 1 8 % ) . I R ( n u j o l ) : 3000 
b r o a d (bonded O H ) , 1 7 2 5 , 1 6 9 5 , ( C O ) , N M R ( C D C I 3 ) ; 2,6 (a, 
4 H , ring m e t h y l e n e p r o t o n s ) , 2.2 - 2.45 (m, IH, r i n g m e t h i n e 
p r o t o n ) , 1.27 (br, a , c h a i n C H 2 ) , 0.87 ( t , 3 H , C H 3 ) , M S : m / z , 
252 (M+). 
P r e p a r a t i o n of 3 - m e t h o x y - 2 - u n d e c y l c y c l o p e n t - 2 e n - l - o n e ( 2 2 ) : 
C y c l o p e n t a d i o n e (21) (100 m g , 0 . 0 0 5 m o l e ) waa r e f l u x e d 
w i t h 10% b o r o n t r i c h l o r i d e in m e t h a n o l (5 m l ) for 20 m i n u t e s 
on w a t e r b a t h . The s o l v e n t w a s e v a p o r a t e d and w o r k e d up b y 
e t h e r , w a s h e d w i t h w a t e r and d r i e d . On e v a p o r a t i o n of 
s o l v e n t t h e p r o d u c t waa p u r i f i e d b y c o l u m n c h r o m a t o g r a p h y . 
E l u t i o n w i t h p e t r o l e u m ether (PE 1 0 ) g a v e s o l i d p r o d u c t 
( 2 2 ) , y i e l d (0.11 g , 8 0 % ) , m . p . 4 4 . A n a l y a l s - ( F o u n d : 
C , a 6 . 4 3 ; H , 1 2 . 7 6 % ; C a l c d . for C J 7 H 3 Q O 2 : C , 8 6 . 4 5 ; H , 1 2 . 8 0 % ) . 
IR (KBr): 1700 ( C O ) , 1660 ( > C = C < ), 1200 ( e t h e r ) , N M R 
(CCI4): 3.62 (a, 3 H , m e t h o x y p r o t o n s ) , 2.53 ( o v e r l a p p e d t , 
2 H , ring m e t h y l e n e a l p h a to c a r b o n y l g r o u p ) , 2 . 3 8 (t,J = 6.5 
H z . 4 H , a l p h a to o l e f l n l c g r o u p ) , 1.2 (br, s , c h a i n C H 2 ) , 0-9 
(t, 3 H , , C H 3 . ) 
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R e a c t i o n of e p o x y f a t t y e s t e r s w i t h 2-inercaptoacetlc acid 
G e n e r a l P r o c e d u r e : 
A s o l u t i o n of equlinolar a m o u n t s of epoxy e s t e r s 
and 2-inercaptoacetic acid In c h l o r o f o r m (25 m l ) w e r e r e f l u x e d 
for 80 h o u r s . A f t e r c o m p l e t i o n of r e a c t i o n the m i x t u r e s 
w e r e w o r k e d up and w a s h e d w i t h w a t e r and d r i e d o v e r s o d i u m 
s u l p h a t e . The s o l v e n t w a s e v a p o r a t e d and the p r o d u c t s w e r e 
f r a c t i o n a t e d o v e r s i l i c a gel c o l u m n c h r o m a t o g r a p h y . 
R e a c t i o n of m e t h y l 1 0 , 1 1 - e p o x y u n d e c a n o a t e ( 2 3 ) w i t h 2-
m e r c a p t o a c e t l c a c i d : 
M e t h y l 1 0 , 1 1 - e p o x y u n d e c a n o a t e ( 2 3 ) , (1,07 g , 0.005 
m o l e ) and 2 - m e r c a p t o a c e t l c acid (0.46 g , 0.005 m o l e ) w e r e 
r e f l u x e d u n d e r s i m i l a r r e a c t i o n c o n d i t i o n s as t h a t of a b o v e . 
The two p r o d u c t s (24, 2 5 ) w e r e I s o l a t e d b y s i l i c a gel c o l u m n 
c h r o m a t o g r a p h y p r o d u c t ( 2 4 ) o b t a i n e d 65% y i e l d at PE 20% and 
p r o d u c t ( 2 5 ) o b t a i n e d ( 3 5 % ) y i e l d at PE 3 5 % . A n a l y s l s -
( F o u n d : C , 5 B . 3 Q ; H , 8 . 3 9 % ; C a l c d . for C , 5 8 . 3 1 ; 
H , 8 . 3 8 % ) . 
P r o d u c t ( 2 4 ) , IR ( n u j o l ) : 1 7 4 5 , 1 7 3 5 ( l a c t o n e CO and 
e a t o r C O ) , 1 4 7 0 , 1 3 0 0 , 1 3 0 0 , 1170 c m " ^ . N M R (CCI4 : 4.04 (m, 
I H , -CH - ) , 3.6 (s, 3 H , C O O C H 3 ) , 3.1 (s, 2 H , C H 2 - S ) , 2.6 (d, 
2 H , - C H 2 - ) . 2.2 ( 2 H , CH2 a l p h a to c a r b o n y l g r o u p ) , 1.3 (br, 
s , c h a i n C H 2 ) . M S : m / z 288 ( M + ) . A n a l y s i s - ( F o u n d : C , 5 4 . 8 7 ; 
H , 8 . 5 4 % ; C a l c d . for Cj^4H2505S: C , 5 4 . 8 8 ; H , 8 . 5 5 % ) . 
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P r o d u c t (25): IR ( n u j o l ) : 3500 ( O H ) , 1 7 4 5 , 1720 (ester 
and c h a i n C O ) , 1 4 5 0 , 1 3 7 0 , 1 3 0 0 , 1180 c m " ^ , NMR ( C C l ^ ) : 4.9 
(m, I H , C H - 0 ) , 4.6 (d, 2 H , C H 2 ) , 4.0 (s, 2H, C H 2 S H ) , 3.9 and 
3.7 ( b r o a d , S H , 0 H , D 2 0 e x c h a n g e a b l e ) , 3.6 (a, 3 H , C O O C H 3 ) , 2.2 
(t, 2 H , CH2 a l p h a to c a r b o n y l g r o u p ) . M S : m / z 306 (M"^ ) 
a b s e n t . 
R e a c t i o n of m e t h y l 9, 10 - e p o x y o c t a d e c a n o a t e ( 2 6 ) w i t h 2-
tnercaptoacetlc a c i d : 
M e t h y l 9, 10- e p o x y o c t a d e c a n o a t e ( 2 6 ) w a s t r e a t e d w i t h 
2 - m e r c a p t o a c e t i c acid Jn c h l o r o f o r m as d e s c r i b e d e a r l i e r and 
r e a c t i o n mixtur<i w a s s u b j e c t e d to s i l i c a gel chrotnfllography. 
P r o d u c t ( 2 7 ) (60.9% PE 10); A n a l y s i s - (Found: C , 6 5 . 2 3 ; 
H , 9 . 8 9 % ; C a l c d . f o r C 2 i H 3 e 0 4 S : C , 6 5 . 2 5 ; H , 9 . 9 0 % ) . IR (neat): 
1745 and 1725 (lacton CO and e s t e r C O ) , 1 4 7 0 , 1 3 7 0 , 1 3 0 0 , 
1170 c m ~ ^ , N M R ( C C I 4 ) , 4.0 (m, 2 H , - CH - ), 3.6 (e, 3 H , 
C 0 0 C H 3 ) , 3 . 4 ( s , 2 H , CH2 - S ) , 2.2 (t, 2 H , CH2 a l p h a to 
c a r b o n y l ) , 1.3 (br, s , c h a i n C H 2 ) , 0-9 (t, 3 H , C H 3 ) , M S : 
m / z M ^ ( 3 8 6 ) a b s c n l . 
P r o d u c t ( 2 8 ) (40.5% PE 2 0 % ) . A n a l y s i s - (Found: C , 6 2 . 3 3 ; 
H , 9 . 9 5 % ; C a l c d . f o r C 2 1 H 4 Q O 5 S : C , 6 2 . 3 4 ; H , 9 . 9 6 % ) . IR ( n u J o l ) : 
3350 ( O H ) , 1735 and 1720 ( C O ) , 1 4 5 0 , 1 3 7 0 , 1 2 9 0 , 1180 c m " ^ , 
NMR ( C D C I 3 ) : 4.1 - 3.3 ( b r o a d , 6 H , C H O , C H 2 - S , S H , O H ) , 3.6 
(s, 3 H , C O O C H 3 ) , 2.3 (t, 2H, CH2 a l p h a to c a r b o n y l g r o u p ) , 
I.24 (br, s, c h a i n CH2 )0.9 (t, 3 H , CH3 ). M S : m / z , M"^ ( 4 0 4 ) 
a b s e n t . 
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R e a c t i o n of m e t h y l 12, 1 3 - e p o x y - o c t a d e c - 9 ( Z ) - e n o a t e ( 2 9 ) 
w i t h 2-inercaptoacetIc acid : 
M e t h y l 1 2 , 1 3 - e p o x y - o c t a d e c - 9 ( Z ) - e n o a t e (29) w a s 
a l l o w e d to reat w i t h 2 - m e r c a p t o a c e t i c acid u n d e r s i m i l a r 
coftditiona aa a t a t e d e a r l i e r . T h e p r o d u c t s (30, 3 1 ) w e r e 
p u r i f i e d b y s i l i c a gel c o l u m n c h r o m a t o g r a p h y . 
P r o d u c t ( 3 0 ) 61.1% PE 7 ) , A n a l y s i s - (Found: C , 6 5 . 5 8 ; 
H , 9 . 4 2 % ; C a l c d . f o r C , 6 5 . 5 9 ; H,9.<13?;). IR ( n e a t ) , 
2900 (CH2 s t r e t c h i n g ) , 1760 and 1730 ( l a c t o n e CO and eater 
C O ) , 1610 (C = C ) , 1 4 7 0 , 1 3 8 0 , 1 2 6 0 , 1 1 8 0 , c m ' ^ , N M R ( C D C I 3 ) ; 
5.5 (m, 211,> ('.ll = CH< ) 4.0 (m, 2 H , C H - 0 , CII- S ) , 3.5 (a, 3 H , 
C O O C H 3 ) , 3.6 (s, 2 H , C H 2 - S ) , 2.3 (t, 2 H , CH2 a l p h a to 
c a r b o n y l ) , 1.23 (br, s, c h a i n C H 2 ) , 0.9 (t, 3 H , C H 3 ) . M S : m / z , 
n ^ ( 3 8 4 ) a b s e n t . 
P r o d u c t ( 3 1 ) ( 3 9 . 4 % , P E - 1 0 ) . A n a l y s i s - (Found : C , 
62.66; H , 9 . 5 0 % ; C a l c d . for C 2 i H 3 q 0 5 S : C , 62.65; H , 9 . 5 1 % ) . 
IR (neat): 3400 ( O H ) , 1740 and 1720 (eater CO and c h a i n C O ) , 
1620 (C = 0 , 1 4 5 0 , 1 3 7 0 , 1 2 9 0 , 1180 c m ~ ^ , NMR ( C C I 4 ) 5.4 
(m , 2 H , CH = C H ) , 4.7 (m, 2 H , C H O ) , 4.2 (a, 2H, C H 2 ) , 3.6 
(s, 3 H , C O O C H 3 ) , 3.3 (a, IH, S H , D2O e x c h a n g e a b l e ) , 3.1 (a, 
IH, O H , D2O e x c h a n g e a b l e ) , 2.2 (t, 2 H , CH2 a l p h a to 
c a r b o n y l ) , 1.3 (br, a, chain C H 2 ) , 0.8 (t, 3 H , C H 3 ) . M S : m / z 
M"^ ( 4 0 2 ) a b s e n t . 
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G e n e r a l m e t h o d of p r e p a r a t i o n of c y c l i c p h o s p h a t e 
d e r v a t i v e a ^ ^ ^ . : 
T r e a t i n g the r e q u i s i t e a l c o h o l and h y d r o x y a c i d e s t e r s 
w i t h s t o i c h i o m e t r i c a m o u n t s of p h o s p h o r u s o x y c h l o r i d e and 
t r i e t h y l a m i n e in a n h y d r o u s e t h e r at 0® g e n e r a t e s in o n e h o u r 
the d i c h l o r o p h o s p h a t e in q u a n t i t a t i v e y i e l d . A g a i n t r i e t h y l 
a m i n e (2 e q u i v a l e n t ) and 2 - m e r c a p t o e t h a n o l / e t h a n o l a m i n e / 
e t h y l e n e d i a m i n e (1 e q u i v a l e n t ) w a s a d d e d in s i t u . A f t t e r 
12 h o u r s at room t e m p e r a t u r e , the d i c h l o r o p h o s p h a t e w a s 
c o m p l e t e l y c o n v e r t e d into c y c l i c p h o s p h a t e as i n d i c a t e d by 
T L C . P u r i f i c a t i o n by s i l i c a gel c h r o m a t o g r a p h y p r o v i d e d p u r e 
c y c l i c p h o s p h a t e d e r i v a t i v e s u s i n g p e t r o l e u m ether s o l v e n t . 
R e a c t i o n of p a l m i t o y l a l c o h o l ( 3 2 ) w i t h 2 - m e r c a p t o e t h a n o l , 
e t h a n o l a m i n e , e t h y l e n e d i a m i n e : 
The r e a c t i o n of p a l m i t o y l alcohol (32) ( 1 . 2 g , 
O . O O S m o l e ) p h o s p h o r u s o x y c h l o r i d e (0.4 m l , 0.005 m o l e ) and 
t f i e t h y l a m i n e (0.7 m l , 0 . 0 Q 5 m o l e ) In a n h y d r o u s ether 
a f f o r d e d d i c h l o r o p h o s p h a t e w h i c h on f u r t h e r t r e a t m e n t w i t h 
t r i e t h y l a m i n e (1.4 m l , 0.01 m o l e ) and 2 - m e r c a p t o e t h a n o l , 
(0.34 m l , 0.005 m o l e ) / e t h a n o l a m i n e , (0.3 m l , 0.005 
m o l e ) / e t h y l e n e d i a m i n e (0.3 m l , 0.005 m o l e ) u n d e r s i m i l a r 
c o n d i t i o n as that of a b o v e . On p u r i f i c a t i n o v e r s i l i c a gel 
c o l u m n c h r o m a t o g r a p h y y i e l d e d p r o d u c t s ((34 - 3 6 ) . 
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P r o d u c t 3 4 : C 5 0 % , PE 2 0 ) . A n a l y a l a - (Found : C , 5 9 . 3 0 ; 
H , 1 0 . 2 2 % ; C a l c d . for C i g H g y O g P S : C , 5 9 . 3 2 ; H , 1 0 . 2 3 % ) . I R 
(neat): 1735 t R - O - P ( O ) ] , 1460 ( C H 2 S ) , 1390 ( O C H 2 ) , 1 2 4 0 , 
X n Q , 1170 a m ' S N M R (CDCla.): 4.0 (t, J = 7 H z , 2 H , C H 2 - O ) , 
3.7 (t, 2H, r ing OCHJj, 2.8 (t, 2 H , S - C H 2 ) , 1.3 (br, e , 
chain C H 2 ) , 0.9 (t, 3 H , C H 3 ) , M S : m/z, M"*" ( 3 6 4 ) a b s e n t . 
P r o d u c t 35: (5&h PE 2 5 ) . A n a l y s i s - (Found : C , 62.20; 
H , 11.00; N , 4 . 0 1 % ; C a l c d . for C ^ a H 3 a 0 3 P N : C , 62.22; H , 1 1 . 0 2 ; 
N , 4 . 0 2 % ) . IR ( n e a t ) : 3400 ( N H ) , 1750 t R - O - P ( O ) ] , 1 4 6 5 , C H 2 -
N ) , 1 3 9 0 ( C H 2 - O ) , 1 3 0 0 , 1 2 1 0 , 1 1 3 0 c m " ^ , N M R ( C C I 4 ) , 3.5 (t, 4 H , 
CH2 - 0 ) , 1.71 (t, 2 H , CH2 - N ) , 1.53 (s, I H , N H , D2O 
e x c h a n g e a b l e ) , 1.3 (br, a, c h a i n C H 2 , 0.9 (t, 3 H , C H 3 ) , M S : 
sa/z M"^ (347 ) a b s e n t . 
P r o d u c t 36 :(60% P E - 2 7 ) . A n a l y s i s - (Found : C , 6 2 . 4 1 ; 
H , 1 1 . 3 3 ; N , 8 . 0 6 % ; C a l c d . for C j g H 3 9 O 2 P N 2 : C , 62.40; H , 11.34; 
N , 8 . 0 6 % ) . IR ( n u j o l ) : 3400 ( N H ) , 1700 [ R - O - P ( O ) ] , 1 4 7 0 , 
1400, 1380, 1300, 1170 cm"^, NMR (CCI4) : 5.8 (a, NH, D2O 
e x c h a n g e a b l e 3.7 ( t , 2 H , C H 2 0 ) , 2 . 3 ( t , 4 H , C H 2 - N ) , 1.3 (br, e, 
c h a i n CH2 ) , 0.9 (t, 3 H , C H 3 ) , M S : m / z M"^ ( 3 4 6 ) a b s e n t . 
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R e a c t i o n o£ m e t h y l 1 2 - h y d r o x y - c i s - 9 - o c t a d i e c e n o a t e ( 37 ) m e t h y l 
- 9 - h y d r o x y - 1 2 - o c t a d e c e n a t e ( 3 8 ) w i t h 2-inercaptoethanol/amine/ 
e t h y l e n e d i a m i n e : 
A a i m i l a r r e a c t i o n of c o m p o u n d 37 and 28 (1.5 g , 0 . 0 0 5 
m o l e ) , p h o a p h o r u a o x y c h l o r l d e (0.4 m l , 0.005 m o l e ) and 
t r l e t h y l a m i n e (0.7 m l , O . O O b m o l e ) In a n h y d r o u s ether as 
that of e a r l i e r g a v e d i c h l o r o p h o a p h a t e w h i c h a g a i n on 
t r e a t m e n t , at r o o m t e m p r a t u r e , w i t h t r i e t h y l a m i n e (1.4 m l , 
0.01 m o l e ) and 2 - m e r c a p h e t h a n o l (0.4 m l , 0.005 m o l e ) / 
e t h a n o l a m i n e (0.3 m l , 0.005 m o l e ) / e t h y l e n e d i a m i n e (0.3 m l , 
0 . 0 0 5 m o l e ) g a v e p r o d u c t 39 - 4 3 . T h e s e w e r e p u r i f i e d on 
a . n i c a gel fiolutim c h r o m a t o g r a p h y . 
P r o d u c t 39 : (62% PE 1 0 ) . A n a l y s i s - (Found : C , 5 8 . 0 2 ; 
H , 9.03%; C a l c d . for C 2 ^ H 3 9 O 5 P S : C , 58.04; H , 9 . 0 4 % ) . IR 
( n e a t ) : 1740 ( C O O C H 3 ) , 1700 [ R - O - P ( O ) ] , 1 4 6 0 , 1 4 4 0 , 1 3 7 0 , 
1 2 0 0 , 1170 c m " ^ , NMR (CCI4): 5.4 (m, 2 H , CH = C H ) , 3.9 (m, 
I H , CH - 0 ) , 3.8 (t, 2H, C H j O ) , 2.7 (t, 2H, C H 2 S ) , 1.64 (t, 
4 H , CH2 a l p h a to o l e f i n i c b o u n d ) , 1.3 ( b r , a , chain C H 2 ) , M S : 
m / z , M"^ (434 ) a b s e n t . 
P r o d u c t 40 : (59% PE 1 5 ) . A n a l y s i s - (Found : C , 60.41; 
H , 9.66; W , 3 . 3 4 % ; C a l c d . for C 2 ^ H 4 q O 5 P N : C , 60.42; H , 9.65; 
N , 3 . 3 5 % ) . I R ( n e a t ) : 3400 ( N H ) , 1740 [ R - O - P ( O ) ] , 1730 
((:00CH3 ), 1 4 7 0 , 1 4 3 0 , 1 2 4 0 , 1 1 7 0 cm"^ N M R 
(CDCI3): 5 . ^ ( t , 2 H , C H = C H ) , 3 . 6 ( s , 3 H , C O O C H 3 ) , 2 . 5 ( m , l H , C H O ) , 2.2 
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(t, 2H, CH2 a l p h a to c a r b o n y l ) , 1.9 (a, I H , N H , DgO 
e x c h a n e e a b l e ) , 1.6 (t, 4 H , CH2 a l p h a to o l e f l n l c b o n d ) , 1.3 
(br, s , c h a i n C H 2 ) , 0-8 (t, 3 H , C H 3 ) , M S : iti/z M"^ ( 4 1 7 ) 
a b a e n t . 
P r o d u c t 41 : (60% PE 1 5 ) . A n a l y a l a - ( F o u n d : C , 6 0 . 5 5 ; H , 
9.90; N , 6.70%; C a l c d . for C 2 1 H 4 1 O 4 P N 2 : C , 60.56; H , 9.91; N , 
6 . 7 2 % ) . IR ( n e a t ) : 3400 ( N H ) , 1740 ( C O O C H 3 ) , 1 7 0 5 [ R - O - P ( O ) ] , 
1 4 6 0 , 1 4 3 0 , 1 3 7 0 , 1 2 3 0 , 1 1 7 0 c m " ^ N M R ( C C I 4 ) : 5.4 (m, 2 H , CH 
= C H ) , 3.8 (in, I H , CH - 0 ) , 3.6 (s, 3H C O O C H 3 ) , 2.4 (t, 4 H , 
CH2 - N ) , 2.2 (t, 2 H , C H 2 , a l p h a to c a r b o n y l ) , 2.0 (a, 2H,2 
X N H , D2O e x c h a n g e a b l e ) , 1.7 (t, 4 H , C H 2 a l p h a to o l e f l n l c 
b o n d ) 1.3 (br, s , c h a i n C H 2 ) , 0.9 (t, 3 H , C H 3 ) , M S : m / z M"*" 
( 4 1 6 ) a b a e n t . 
P r o d u c t 42: (55% PE 10 ). A n a l y a i a - ( F o u n d : C , 5 8 . 0 3 ; 
H , 9.02%; C a l c d . for C 2 1 H 3 9 O 5 P S : C , 5 8 . 0 4 ; H , 9 . 0 4 % ) . IR 
C n e a t ) : 1 7 4 0 - 1 7 0 0 ( C O O C H 3 , R - O - P ( 0 ) ] . NMR ( C C l ^ ) : 5.3 (m, 3 H , 
CH = C H ) , 3.9 (t, IH, CH - 0 ) , 3.8 (t, 4 H , 2 x C H 2 - N ) , 3.6 
(a, 3H, COOCH3), 2.7 (t, , 2H, CH2 - S), 2.2 (t, 2H, CH2 
a l p h a to c a r b o n y l ) , 1.7 (t, 4 H , CH2 a l p h a to o l e f l n l c b o n d , 
I.3 (br, s, c h a i n C H 2 ) , 0.9 (t, 3H, C H 3 ) M S : M"^  ( 4 3 4 ) 
a b a e n t . 
P r o d u c t 43: (61% PE 20 ). A n a l y a i a - ( F o u n d : C , 6 0 . 4 0 ; 
H , 9.66; N , 3.33%; C a l c d . for C 2 1 H 4 0 O 5 P N : C , 60.41; H , 9.65; 
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N , 3 . 3 3 % ) . IR ( n e a t ) : 3400 ( N H ) , 1 7 4 0 ( C O O C H 3 ) , 1700 [R-O-
P C O ) ] , 1 4 3 0 , , 1 4 6 0 , 1 3 7 0 , 1 2 5 0 , 1170 c m " ^ , NMR ( C D C I 3 ) 5.3 (t, 
2H, CH = CH), 3.8 (iti IH, CHO), 3.6 (s, 3H, COOCH3 ) , 3 . 7 (t, 
2 H , C H 2 O ) , 2.3 (t, 2H, C H 2 N ) 2.1 (t, 2 H , CH2 a l p h a to 
c a r b o n y l ) , 1.8 (a, 1 H , N H , D 2 0 e x c h a n g e a b l e ) 1.6 (t, 4 H , CH3 
a l p h a to o l e £ i n l e b o n d ) 1.3 ( b r , a , c h a i n C H 2 ) , 0-9 (t, 3 H , 
C H 3 ) , M S : m / z M"^ ( 4 1 7 ) a b s e n t . 
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